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DEVICE SPECIFICATIONS 

MC715P.MC815P 
- MC816P 
MC717P, MC817P 
MC718P, MC818P 
MC719P, MC819P 
MC722P, MC822P 
MC723P, MC816P 
MC724P, MC824P 
MC725P, MC825P 
MC726P, MC826P 
MC764P, MC864P 
MC767P, MC867P 
MC770P, MC870P 
MC771P,MC871P 
MC775P, MC875P 
MC776P, MC876P 
MC777P, MC877P 
MC778P, MC878P 
MC779P, MC879P 
MC780P, MC880P 
MC783P, MC883P 
MC784P, MC884P 
MC785P, MC885P 
MC786P, MC886P 
MC787P, MC887P 
MC788P, MC888P 
MC789P, MC889P 
MC790P, MC890P 
MC791P, MC891P 
MC792P, MC892P 
MC793P, MC893P 
MC794P, MC894P 
MC796P, MC896P 
MC797P, MC897P 
MC798P, MC898P 
MC799P, MC899P 
MC9701P, MC9801P 
MC9704P, MC9804P 
MC9707P, MC9807P 
MC9709P, MC9809P 
MC9713P, MC9813P 
MC9714P. MC9814P 
MC9715P, MC9815P 
MC9718P, MC9818P 
MC9719P, MC9819P 
MC9720P, MC9820P 
MC9721P, MC9821P 
MC9722P, MC9822P 
MC9760P. MC9860P 



Dual 3-lnput Gates 

J-K Flip-Flop (see MC723P) 

Quad 2-lnput Gates 

Dual 3-lnput Gates 

Dual 4-lnput Gates 

J-K Flip-Flops 

J-K Flip-Flops 

Quad 2-lnput Gates 

Dual 4-lnput Gates 

J-K Flip-Flops 

Dual Exclusive OR-NOR Gate 

Quad Latch 

BCD-to-Decimal Decoder 

Quad Exclusive OR Gates 

Dual Half- Adders 

Dual J-K Flip-Flops 

Binary Up Counter 

Dual Type D Flip-Flops 

1 J-K Flip-Flop, 1 Expander, 2 Buffers 

Decade Up Counter 

Dual Half-Shift Registers With Inverter 

Dual Half-Shift Registers 

Quad 2-lnput Expanders 

Dual 4-lnput Expanders 

1 J-K Flip-Flop, 1 Inverter, 2 Buffers 

Dual Buffers, Non-Inverting 

Hex Inverters 

Dual J-K Flip-Flops 

Dual J-K Flip-Flops 

Triple 3-lnput Gates 

Triple 3-lnput Gates 

Serial-Parallel Shift Register 

Dual Full Adders 

Dual Full Subtracters 

Dual Buffers 

Dual Buffers, Inverting 

Dual 4-Channel Data Selector 

4-Bit Parallel Full Adder 

Dual 4-Channel Data Distributor 

Quad Schmitt Trigger 

Quad 2-lnput AND Gate 

Quad 2-lnput NAND Gate 

Quad 2-lnput OR Gate 

Hex Inverter 

Hex Expanders 

Hex Expander 

Quad 2-lnput Expanders 

Dual J-K Flip-Flop 

BCD-to-Decimal Decoder Driver 



POWER 

MRTL 

MRTL 

mW MRTL 

mW MRTL 

mW MRTL 

mW MRTL 

MRTL 

MRTL 

MRTL 

MRTL 

mW MRTL 

mW MRTL 

mW MRTL 

MRTL 

MRTL 

mW MRTL 

MRTL 
mW MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
mW MRTL 
MRTL 
MRTL 
MRTL 
mW MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
mW MRTL 

MRTL 

mW MRTL 

mW MRTL 

mW MRTL 

MRTL 
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FUNCTIONS AND CHARACTERISTICS 
MRTL 



V cc = 3.6 V + 10%, T A = 25°C 



Function 


Type 


Case 


Output 
Loading Factor 
Each Output 


Propagation 

Delay 

tpd 

ns typ 


Total Power 
Dissipation 
mW typ/pkg 


+15 to +55°C 


to +75°C 


mW 
MRTL 


MRTL 



Dual 3-lnput Gates 


MC715P 


MC815P 


605 


16 


5 


12 


55/15 @ 


Quad 2-lnput Gates 


MC724P 


MC824P 


605 


16 


5 


12 


100/30 © 


Dual 4-lnput Gates 


MC725P 


MC825P 


605 


16 


5 


12 


60/15 © 


Quad Exclusive OR Gates 


MC771P 


MC871P 


605 


16 


5 


12 


87 


Triple 3-lnput Gates 


MC792P 


MC892P 


605 


16 


5 


12 


82/24 © 


Quad 2-lnput AND Gate 


MC9713P 


MC9813P 


605 


16 


5 


28 


100 


Quad 2-lnput NAND Gate 


MC9714P 


MC9814P 


605 


16 


5 


14 © 


145 


Quad 2-lnput OR Gate 


MC9715P 


MC9815P 


605 


16 


5 


14© 


28/100 © 



Dual Buffers, Non-Inverting 
Dual Buffers, Inverting 


MC788P 
MC799P 


MC888P 
MC899P 


605 
605 


80 
80 


25 
25 


24 
20 


145/56 @ 
50/100 ® 



FLIP-FLOPS 



J-K Flip-Flops 


_ 


MC816P 


605 


_ 


3 


35 


91/79 © 


J-K Flip-Flops 


MC723P 


— 


605 


10 


- 


35 


91/79 © 


J-K Flip-Flops 


MC726P 


MC826P 


605 


16 


5 


35 


100/86 © 


Dual J-K Flip-Flops 


MC790P 


MC890P 


605 


10 


3 


35 


182/158 © 


Dual J-K Flip-Flops 


MC791P 


MC891P 


605 


16 


5 


40 


190/160 @ 



Hex Inverters 



130/15 © 



EXPANDERS 



Quad 2-lnput Expanders 
Dual 4-lnput Expanders 
Hex Expanders 


MC785P 
MC786P 
MC9719P 


MC885P 
MC886P 
MC9819P 


605 
605 
605 


- 


: 


12 
12 
12 


20/-© 
20/- © 
13/- © 
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MULTI FUNCTION DEVICES 



1 J-K Flip-Flop, 1 Expander, 2 Buffers 
1 J-K Flip-Flop, 1 Inverter, 2 Buffers 


MC779P 
MC787P 


MC879P 
MC887P 


605 
605 


- 


- 


- 


141/124 @ 
138/132 © 



ADDERS AND SUBTRACTORS 



Dual Half-Adders 


MC775P 


MC875P 


605 


16 


5 


20 


120 


Dual Full Adders 


MC796P 


MC896P 


605 


16 


5 


60 


225 


Dual Full Subtractors 


MC797P 


MC897P 


605 


16 


5 


60 


225 


4-Bit Parallel Full Adder 


MC9704P 


MC9804P 


612 


6 


2 


125 


265 



SHIFT REGISTERS 



Dual Half-Shift Registers With 1 nverter 
Dual Half-Shift Registers 
Serial-Parallel Shift Register 


MC783P 
MC784P 
MC794P 


MC883P 
MC884P 
MC894P 


605 
605 
605 


13 
13 
16 


4 
4 

5 


22 
22 
55 


140 
100 
225 



Binary Up Counter 
Decade Up Counter 


MC777P 
MC780P 


MC877P 
MC880P 


605 
605 


10 
10 


3 
3 


- 


180 
250 



DATA ROUTING FUNCTION 



Dual 4-Channel Data Selector 
Dual 4-Channel Data Distributor 


MC9701P 
MC9707P 


MC9801P 
MC9807P 


612 
612 


16 
16 


5 

5 


25 
25 


100 
150 



SCHMITT TRIGGER 



Quad Schmitt Trigger 


MC9709P 


MC9809P 


605 


16 


5 


30 


95 



DECODER/DRIVER 



BCD-to-Decimal Decoder Driver 


MC9760P 


MC9860P 


612 


- 


- 


- 


115 



FUNCTIONS AND CHARACTERISTICS (continued) 
mW MRTL 



Function 


Type 


Case 


Output 

Loading Factor 

Each Output 


Propagation 

Delay 

tpd 

nstyp 


Total Power 

Dissipation 

mW typ/pkg 


+15to+55°C 


to +75°C 


Medium and 
Low Power 



Quad 2-lnput Gates 


MC717P 


MC817P 


605 


4 


27 


20/5.0 © 


Dual 3-lnput Gates 


MC718P 


MC818P 


605 


4 


27 


12/2.5 © 


Dual 4-lnput Gates 


MC719P 


MC819P 


605 


4 


27 


13/2.5 @ 


Dual Exclusive OR-NOR Gate 


MC764P 


MC864P 


605 


3,4 


35,65 


25 


Triple 3-lnput Gates 


MC793P 


MC893P 


605 


4 


27 


18/3.5 © 



FLIP-FLOPS 



J-K Flip-Flops 


MC722P 


MC822P 


605 


4 


70 


24/20 © 


Quad Latch 


MC767P 


MC867P 


612 


9 


50 


110 


Dual J-K Flip-Flops 


MC776P 


MC876P 


605 


2 


50 


41/29 © 


Dual Type D Flip-Flops 


MC778P 


MC878P 


605 


3 


60 


48/35 © 


Dual J-K Flip-Flop 


MC9722P 


MC9822P 


605 


4 


75 


24/-® 



BUFFER 














Dual Buffers 


I MC798P 


I MC898P 


605 I 


30 


I 57 


14/46 © 



INVERTERS 



Hex Inverter 


MC9718P 


MC9818P 


605 


4 


27 


7.0/3.0 © 



EXPANDERS 



Hex Expander 

Quad 2-lnput Expanders 


MC9720P 
MC9721P 


MC9820P 
MC9821P 


605 
605 


- 


12 
27 


30/- © 
20/- © 



BCD-to-Decimal Decoder 



© Direct Set and Direct Clear Low, All other Inputs High/All Inputs Low. 

© Inputs High/Inputs Low 

© Only Clock Inputs High/Inputs Low 

@ Only Clock Input high on flip-flop, other element Inputs High/Inputs Low 

© Operating frequency (MHz) 



I 



GENERAL INFORMATION 



PLASTIC MRTL MC700P/800P series 



PACKAGING 

Plastic MRTL 14-fead 
devices are in Case 605 
(TO-116); 16-lead de- 
vices are in Case 612. 



MECHMHCN. 
INDEX 
POINT 



S 



■-it-, r-i r- — >-» 



o 



P SUFFIX 

PLASTIC PACKAGE 
CASF 605 
TO-116 
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TT 


iWrrr 
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-SEATING PUNE 
7TKWT 



T 



Ttedmenson is measured at the seating plane. 
® 4insulaenx stand-offs are provided. 



rowr rr» 



P SUFFIX 
PLASTIC PACKAGE 







MAXIMUM RATINGS 
Ta^^C 



$!#•* 



Rating 


Symbol 


Value 


Unit 


Input Voltage 


- 


±4.0 


Vdc 


Power Supply Voltage (Pulsed ^ 1.0 s) 


- 


+12 


Vdc 


Operating Temperature Range 

MC700P Series 
MC800P Series 


Ta 


+15 to +55 
to +75 


°C 


Storage Temperature Range 


Titg 


-55 to +125 


•c 



TEST CONDITION 
TOLERANCES I 



Vbot = ±10 mV Vcc = ±10 mV V„ = ±2 mV V* = ±1% V„ = ±2 mV V , 



:2 mV Vu 



:2mV 



I 



1*2, lA3, 
Ia4, Ia5i 
UlOi IaHi 

Iai. 
Iab 



In 

1.8 li, 
2li„ 



DEFINITIONS , 

Minimum available output current from a device with 
an output loading factor of 2, 3, 4, 5, 10, 13, and 16 
respectively. Output voltage not to fall below the 
value of V,„. 

Minimum available output current from a buffer. 
Output voltage not to fall below the value of V„. 
The maximum available current from the output of 
a Dual Gate. 

Collector current of a circuit when V,„ is applied to 
the output pin and V off is applied to the input pins. 
Maximum input current drawn by one input of a gate 
with Vi„ applied. All other gate inputs are returned to 

V.OT. 

Current drawn from the V i0 supply by the Toggle pin 
of the Flip-Flop. 

Maximum input current drawn by one input of a de- 
vice with 2 bases internally tied together. 
Isolation leakage current. 



lo 

V.OI 

Vcc 

VcE(»t| 



Vll 



v» 



Output load current. 

A high value voltage applied to an input of a device 

to insure saturation of the driven transistor. 

Supply voltage. 

Maximum saturation voltage with Viot applied to the 

input. 

Minimum high level voltage applied to the input of 

a device. 

A supply voltage low enough to allow flow of leakage 

currents only. 

The maximum voltage which may be applied to an 

input terminal without turning the transistor on. 

The minimum voltage which may be applied to an 

input terminal that will turn the transistor on. 

The maximum output voltage with V«„ applied to the 

input. 

Value of external resistor connected to V C c for test 

purposes. 

Vrh = highest node resistor value 

Vr L = lowest node resistor value 



GENERAL 
RULES 



• EXPANDER RULES: 

1. The MC785P/885P, MC786P/886P and MC9719P/9819P MRTL expanders can be used to 
expand medium-power MRTL output nodes only. The MC9721P/9821P expander can be 
used to expand mW MRTL output nodes only. 

2. mW MRTL and MC800 MRTL Series: When using the MC885P, MC886P, MC9819P or 
MC9721/9821 subtract 0.5 from the output loading factor of the expanded gate for each 
expander node that is connected; also increase the input loading factor of the expanded 
gate by a factor of 1.33. 

3. MC700 MRTL Series: When using the MC785P, MC786P or MC9719P subtract 2.0 from the 
output loading factor of the medium-power MRTL expanded gate for each expander node 
that is connected; also increase the input loading factor of the medium-power expanded 
gate by a factor of 3.75. 

• The number of load circuits that may be driven from an output is determined by the output load- 
ing factor and the sum of all input loading factors for the circuits connected to that output. The 
summation of the input loading factors should not exceed the stated drive capability of the output. 

• When mixing MRTL and mWMRTL in the same system, the loading factors must be normalized 
in accordance with the input current of the units being driven. 

• All unused inputs should be returned to ground. 



LOGIC DIAGRAMS 



PLASTIC mW MRTL MC700P/800P series 



LOW-POWER mW MRTL DEVICES 



The logic diagrams shown describe the MC700P/MC800P 
Series of low-power resistor-transistor logic integrated cir- 
cuits and permit quick selection of those circuits required 
for the implementation of a system design. Pertinent infor- 
mation such as logic equations, truth tables, typical propa- 
gation delay time (t p d), typical package power dissipation 
(P D ), pin numbers, input loading, and fan-out is shown for 
each device. The package pin number is shown adjacent to 
the terminal end. The number in parenthesis indicates the 
input loading factor (if on the circuit input terminal) or load 
driving ability — fan-out — {if on the circuit output terminal). 



Using the indicated loading factors, these low-power mW 
MRTL circuits are compatible with the medium-power MRTL 
circuits shown in this section. The number of load circuits 
that may be driven from an output is determined by the 
output loading factor and the sum of all input loading factors 
for the circuits connected to that output. The summation 
of the input loading factors should not exceed the stated 
drive capability of the output. The loading data is valid over 
the temperature range of +15 to +55°C for the MC700P 
Series, and to +75°C for the MC800P Series, with 
Vcc = 3.6V±10%. 



r GATES 



MC718P • MC818P 
Dual 3-lnput Gate 



-3 (4) 



(1) 5- 
(1) 6- 
(1) 9- 



J ^0 101 



3 = 2+12 + 13 

tpd = 27 ns 

P D = 12 mW (Input High) 
2.5 mW (Inputs Low) 



MC719P • MC819P 
Dual 4- Input Gate 



D 2—1 

D14— r- 1 -^ 



1) 5 

1) 6 

1) 7 

1) 9 



12 = 2 + 3 + 13 + 14 
tpd = 27 ns 

P D = 13 mW (Input High) 
2.5 mW (Inputs Low) 



MC717P • MC817P 
Quad 2-1 nput Gate 



(D 1- 

(D 

(D 

(1) 7- 
(1) 9- 
(1) 10- 
(1) 12- 
(1) 13- 






8 (4) 



3=1+2 
tpd = 27 ns 

P D = 20 mW (Input High) 
5.0 mW (Inputs Low) 



MC793P • MC893P 
Triple 3-lnput Gate 



(1) 14- 

(1) 6- 
(1) 7- 
(1) 8" 

(1) 10- 
(1) 12- 
(1) 13- 






3=1+2+14 
tp d = 27 ns 

Pp = 18 mW (Input High) 
3.5 mW (Inputs Low) 



MC764P • MC864P 
Dual Exclusive OR-NOR Gate 



H>- 




12= M+ 2). (13+ 14) 
3= 1«2 + 13. 14 

tpd = 65 ns (Pins 5 and 3) 
tpd = 35 ns (Pins 10 and 12) 
P D = 25 mW 
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LOW-POWER mW MRTL DEVICES (continued) 



I 



FLIP-FLOPS 



MC722P • MC822P 
J-K Flip-Flop 



(1) 12- 

(1) 13— 0|s S °' 

(2) 

(1) 3-()Cc n Q 



-6 (4) 



(1) 9 1 

f Tog = 1 MHz 

Pq = 24 mW (Onjy Clock Input High) 
20 mW (Inputs Low) 



MC767P • MC867P 
Quad Latch 



^=C> 



(2) E 5 



H>~' 



(1) D2 6 



'5>— i^^ 4 



(1) D3 9 



(1) D4 16 



2 Q1 (9) 






„5>_5^-t>^ 



8 Q2 (9) 



11 Q3 (9) 



~=E> 



15 Q4 (9) 



tpdfavg)* = 50nstyp 

Pq = 110 mWtyp 



'Avg t pd 



ton + *off 



TRUTH TABLE 


E 


D 


Qn+1 


Qn+1 




1 
1 



1 

1 


°n 
Qn 


1 


°n 
Qn 

1 





DIRECT INPUT 
OPERATION® 



CLOCKED INPUT 
OPERATION (3) 



s D 


c D 


Q 


5 








© 


© 


1 





1 








1 





1 


1 


1 









tn® 


tn+1® 


S 


c 


Q 


5 


1 
1 


1 




On® 
1 


Qn 






1 





1 








Qn 


On© 



1. Clock (T) to remain unchanged. 

2. The output state will not change when the in- 
put state goes from Sq = Cq to Sq = Cq = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sq = Cq = 1 
to Sq = Cq = 0. 

3. Direct inputs (Cq and Sq) must be low. 

4. The time period prior to the negative transition 
of the clock pulse is denoted t n and the time 
period subsequent to this transition is denoted 
*n+1- 

5. Q n is the state of the Q output in the time 
period t n . 

6. Clock pulse fall time must be < 100 ns. 



MC776P • MC876P 
Dual J-K Flip-Flop 



(1) 3 — 0(s QP — 13(2) 

(2) 2- 

<D 1 — dcc D 3 

(1) 12- 



-14(2) 



(1) 5 — Cjs op — g (2) 

(2) 6- 

(1 > 7 dc c D q |0 — 8 (2) 

(1) 10- 



f Tog = 3 MH * 

Pq = 41 mW (Only Clock Input High) 
29 mW (Inputs Low) 



CLOCKED INPUT 
OPERATION 



«n 


*n+1 


S 


c 


Q 


a 


1 
1 




1 



1 




Qn 

1 


Qn 


Qn 



1 
Qn 



1. Direct input (Cq) must be low. 

2. The time period prior to the negative transition 
of the clock pulse is denoted t n and the time per- 
iod subsequent to this transition is denoted t n+1 . 

3. Q n is the state of the Q output in the time 
period t n . 

4. Clock pulse fall time must be < 100 ns. 



LOW-POWER mW MRTL DEVICES (continued) 



FLIP-FLOPS (continued) 



MC778P • MC878P 
Dual Type D Flip-Flop 

(1) 2 1 



(1) 3— S S ° Q|0 14(3) 

(1.8) 12 T 



C D 



-1 (3) 



(1) 13- 
(1) 6" 



(1) 5— 0|S b ° Q 
(1.8) 10- 



C n Q0 7 (3) 



(1) 9- 



f Tog = 1 MHz 

Pp = 48 mW (Direct Set (S D ) and Direct 

Clear (Cq) Low; all other Inputs High) 

35 mW (All Inputs Low) 



DIRECT INPUT 
OPERATION ® 



CLOCKED INPUT 
OPERATION ® 



s D 


c D 


Q 


Q 








© 


© 


1 





1 








1 





1 


1 


1 









t„® 


tn+1® 


s 


Q 


Q 


1 




1 




1 



1. Clock (T input) must be high. 

2. The output state will not change when the input 
state goes from Srj = Cq to Srj = Cq = 0. The 
output state cannot be predetermined in the 
case where the input goes from Sq = Cq = 1 
to S D = C D = 0. 

3. Direct inputs (Cq and Sq) must be low. 

4. The time period prior to the negative transition 
of the clock pulse is denoted t n and the time 
period subsequent to this transition is denoted 
l n+1- 



MC9722P • MC9822P 
Dual J-K Flip-Flop 




-8 (4) 



CLOCKED INPUT 
OPERATION © 



tn© 


tn+1 © 


S 


c 


Q 


Q 


1 


1 


O-n® 


Qn 


1 





1 








1 





1 








Qn 


Qn© 



f Tog = 4.0 MHz 
t pd = 75 ns typ 
Pq = 24 mW typ (Only Clock 
Input High) 



1. Direct input (Crj) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted t n and the time period subsequent 
to this transition is denoted t n +i . 

3. Q n is the state of the Q output in the time period t n . 



I 



BUFFER- 



MC798P • MC898P 
Dual 2-lnput Buffer 



(2) 13- 
(2) 2- 



CCH>i 



zm- 



(2) 10- 
(2) 6- 




n~>^ 



3 = 2 + 13 

tpd = 5 7 ns 

P D = 14 mW (Input High) 
46 mW (Inputs Low) 



r-INVERTER- 



MC9718P»MC9818P 
Hex Inverter 



(1) 8- 
(1) 9- 
(1)10- 
(1)12- 
(1)13- 
(1)14- 



■{> 



-7(4) 
-6(4) 
-5(4) 
-3(4) 
-2(4) 



1 (4) 



7 = 8 
t pd = 27 ns 

Pq = 7.0 mW (Input High) 
3.0 mW (Input Low) 



LOW-POWER mW MRTL DEVICES (continued) 



r- 


EXPANDERS 








MC9720P • MC9820P 
Hex Expander 


MC9721P*MC9821P 
Quad 2-lnput Expander 






(D 8 — j y°"~"^ 7 =§ 


!',; ny 1 - 175 






(D 9 — ] y°- -A 6 






(1)10 — j J)° -^ 5 


;:: :=E>- 






(1) 12 j ^0--A 3 


ir-iO^ 






(D 13 — j y°~~^ 2 

(1) 14 j y°~ - ^ 1 


::::3>-« 






t pd = 1 2 ns 

Pq = 30 mW (Inputs High) 

Negligible (Inputs Low) 


t pd - 27 ns 

Pq = 20 mW typ (Input High) 
Negligible (Inputs Low) 













i-DECODER- 



I 



(0.75)12 

2 °° — P ><> TV >0 " 



(075) 11 isv r^ 
2 i c _[ >r p >c _ 



(0.75) 15 
22 



2 3 o — £>o— •-£>>— > 



MC770P • MC870P 
BCD-to-Decimal Decoder 



=0^' 



£>^ 



10(7) 
9(7) 



Logic Level 



7(7) 



O^ 




D^ 1 



2(7) 



16(7) 



O^ 



TRUTH TABLE 



INPUT (BCD) 


OUTPUT (DECIMAL) 


2 3 


22 


21 


20 





1 


2 


3 


4 


5 


6 


7 


8 


9 


14 


15 


11 


12 


10 


9 


8 


7 


6 


5 


3 


2 


1 


16 










1 
1 
1 
1 
1 
1 
1 
1 






1 
1 
1 
1 




1 
1 
1 
1 





1 
1 




1 
1 




1 
1 




1 
1 



1 

1 

1 

1 


1 



1 



1 



1 


1 


















1 


b 


















1 




















1 




















1 




















1 




















1 




















1 




















1 




















1 










tpd » 36 ns 

Pq = 100 mW typ (All inputs high) 



LOGIC DIAGRAMS 



PLASTIC MRTL MC700P/800P series 



MEDIUM-POWER MRTL DEVICES 



The logic diagrams shown describe the MC700P/MC800P 
Series of medium-power resistor-transistor logic integrated 
circuits and permit quick selection of those circuits required 
for the implementation of a system design. Pertinent infor- 
mation such as logic equations, truth tables, typical propaga- 
tion delay time (t pc j), typical package power dissipation 
(Pq), pin numbers, input loading, and fan-out is shown for 
each device. The package pin number is shown adjacent to 
the terminal end. The number in parenthesis or brackets 
indicates the input loading factor (if on the circuit input 
terminal) or load drivfng ability — fan-out — (if on the cir- 
cuit output terminal). The bracketed number is the loading 
factor when working with other medium-power devices; e.g, 
[1] is the MRTL load factor defined as 1 times the MRTL 
basic gate input current (600 piAdc @ +25°C). The number 



in parenthesis is the loading factor when working with mW 
MRTL devices; e.g., (3) is the MRTL load factor defined as 
3 times the mW MRTL basic gate input current (140juAdc 
@+25°C). 

Using the parenthetic loading factors, these medium-pow- 
er MRTL circuits are compatible with the low-power mW 
MRTL circuits shown in this section. The number of load 
circuits that may be driven from an output is determined by 
the output loading factor and the sum of all input loading 
factors for the circuits connected to that output. The 
summation of the input loading factors should not exceed 
the stated drive capability of the output. The loading data 
is valid over the temperature range of +15 to +55°C for the 
MC700P Series, and to +75°C for the MC800P Series, 
with Vcc = 3.6 V±10%. 



GATES 



MC715P • MC815P 
Dual 3-lnput Gate 



[11 (3) 2 
[1] (3) 12 
[1] (3) 13 

[1] (3) 5 
[1] (3) 6 
[1] (3) 9 



3 (16) [5] 



10(16) [5] 



3 = 2+12 + 13 



55 mW (Input High) 
15 mW (Inputs Low) 



MC725P • MC825P 
Dual 4-lnput Gate 



[1] (3) 
[1] (3) 
[1] (3) 
[1] (3) 
[1] (3) 
[1] (3) 
[1] (3) 
[11 (3) 9 






12(16) [5] 



(16) [5] 



12 = 2 + 3 + 13+ 14 
tp d = 1 2 ns 

Pq = 60 mW (Input High) 
1 5 mW ( I nputs Low) 



MC724P • MC824P 
Quad 2-lnput Gate 



[1] (3) 1 
[1J (3) 2 
[1] (3) 6 
[1] (3) 
[1] (3) 
[1] (3) 
[1] (3) 
[1] (3) 






3 (16) [5] 



5 (16) [5] 



8 (16) [5] 



14(16) [5] 



3=1+2 
t pcJ = 12 ns 



= 100 mW (Input High) 
30 mW (Inputs Low) 



MC792P • MC892P 
Triple 3-lnput Gate 



[1] (3) 
[11 (3) 2 
[1] (3) 14 

[1] (3) 6. 
[1] (3) 
[1] (3) 8 

[1] (3) 10 
[1] (3) 12 
[1] (3) 13 



^€> 



3(16) [5] 



5(16) [5] 



9(16) [5] 



3= 1 + 2 + 14 

tpd = 12"s 



P D = 82 mW (Input High) 
24 mW (Inputs Low) 



MC771P • MC871P 
Quad Exclusive "OR" Gate 



[2] (5) 1 



[2] (5) 2 



[2] (5) 6 



[2] (5) 7-i 



[2] (5) 9 



[2] (5) 10 



[2] (5) 12 •— 



[2] (5) 13 -^ 




3 (16)[5l 



5 <16)[5] 




8 (16)[5] 



14(16)15] 



= 12 ns 
87 mW 



I 



MEDIUM-POWER MRTL DEVICES (continued) 



r GATES (continued)- 



MC9713P* MC9813P 
Quad 2-lnput AND Gate 



[1](3) 
[11(3) 
[11(3) 
[11(3) 
[11(3) 
[1](3) 
[1](3) 
[1](3) 



no 

,:=0 



3= 1 



3(16)[5] 



5 (16)[5] 



8(16)[5] 



14(16>[5] 

' 2 



*vg tpd 



; 28 ns typ 
Pp = 100 mW typ 
Operating f = 14 MHz typ 
toff 



'Aygtpcr 



MC9714P • MC9814P 
Quad 2-lnput NAND Gate 



[1](3) 
[11(3) 
[11(3) 
[11(3) 
[1](3> 
[11(3) 
[11(3) 
[1](3) 






3(16)[5] 



5 (16)[5] 



8(16)[5] 



14(16)[5] 



P D = 145 mW typ 
Operating f = 14 MHz typ 



MC9715P • MC9815P 
Quad 2-lnput OR Gate 




3=1 + 2 

Pq = 100 mW typ (Inputs Low) 
= 28 mW typ (Inputs High) 
Operating f = 14 MHz typ 



I 



BUFFERS 



MC788P • MC888P Dual 3-lnput Buffer 

(Non-Inverting) 

-14(10) [3] 

13(16) [5] 

12 (80) [251 



[1] (3) 1- 
[1] (3)2- 
[1] (3)3- 

[1] (3) 5- 
11] (3)6- 
[1] (3) 



I>H>^ : 



>m>T<>Tt>- 



10 (80) (25i 
9 (16) [5) 
-8 (10) [3] 



_. 14= 1 + 2 + 3 

tpd = 24 ns 

P D = 145 mW (Input High) 13=1+2 + 3 

56 mW (Inputs Low) 12=1+2 + 3 
Outputs 12, 13, or 14 may not be used simultaneously. 
Outputs 8, 9, or 10 may not be used simultaneously. 



MC799P • MC899P Dual Buffer 

9 1 | 10 (16) [51 

5 (80) [25] 



[2] (6) 6- 
[21 (6) 13 



l pd 





-3 (80) [25] 



-2 (16) [5] 



= 20 ns 



10 = 6 
5 = 6 



P D = 50 mW (Input High) 
100 mW (Inputs Low) 
Outputs 2 and 3 may not be used simultaneously. 
Outputs 5 and 10 may not be used simultaneously. 



EXPANDERS- 



MC785P • MC885P 
Quad 2-lnput Expander 



[1.3] (3.75) 

[1.3] (3.75) 

[1.3] (3.75) 6 

[1.3] (3.75) 

[1.3] (3.75) 

[1.3] (3.75) 

[1.3] (3.75) 12 

[1.3] (3.75) 






3=1+2 
tpd = 1 2ns 



20 mW (Input High) 
Negligible (Inputs Lov 



MC786P • MC886P 
Dual 4-lnput Expander 



[1.3] (3.75) 
[1.3] (3.75) 
[1.3] (3.75) 
[1.3] (3.75) 



:§=>- 



[1.3] (3.75) 5 

[1.3] (3.75) 6 

[1.3] (3.75) 7 

[1.3] (3.75) 9 



\ 

~H0 



12 ■■ 



2 + 3+13 + 14 
t pd = 1 2 ns 
Pq = 20 mW (Input High) 

Negligible (Inputs Low) 



MC9719P • MC9819P 
Hex Expander 



[1.3] (3.75) 8 



(3.75)13 j y°~ - - 

-L> A • 



[1.3] (3.75) 9 
[1.3] (3.75) 10 
[1.3] (3.75) 12 
[1.3] 



A 7 

A 6 

A 5 

A 3 



[1.3] (3.75)14' 



t pd = 1 2 ns 7 = 8 

Pq = 13 mW (Input High) 

Negligible (Inputs Low) 



MEDIUM-POWER MRTL DEVICES (continued) 



FLIP-FLOPS 



DIRECT INPUT 
OPERATION © 



s D 


c D 


Q 


Q 








© 


© 


1 





1 








1 





1 


1 


1 









CLOCKED INPUT 

OPERATION ® 

all types 



tn® 


tn + 1 ® 


S 


c 


Q 


Q 


1 


1 


Q n © 


Qn 


1 





1 








1 





1 








Qn 


Qn© 



J-K FLIP-FLOP TRUTH TABLES 



1. Clock (T) to remain unchanged. 

2. The output state will not change when the in- 
put state goes from Srj = Cq to Sq = Cq = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sq = Cq = 1 
to Sq = Cq = 0. 

3. Direct inputs (Cq and Sq) must be low. 

4. The time period prior to the negative transition 
of the clock pulse is denoted t n and the time 
period subsequent to this transition is denoted 



period t n . 
6. Clock pulse fall time must be < 100 ns. 



MC723P«MC816P 
J-K Flip-Flop 



[1] (3) 12- 
[2] (5) 2- 
[1] (3) 3 dCC D Q|0— 5 (10) [31 



•10(10) [3] 



[1] (3) 9- 



f Tog = 4 MHz 

P D = 91 mW (Only Clock Input High) 
79 mW (Inputs Low) 



MC726P • MC826P 
J-K Flip-Flop 



[1] (3) 12- 



-10 (16) [5] 



6 (16) [5] 



[1] (3) 13— C S D Q 
[2] (5) 2 — CT 
[1] (3) 3 — CC C D Q 
[1] (3) 9 1 

f Tog = 4MHz 

P D = 100 mW (Only Clock Input High) 
86 mW (Inputs Low) 



MC791P • MC891P 
Dual J-K Flip-Flop 



[1] (3) 3 — qs 
[2] (5) 
[1] (3) 1- 
[1] (3) 12- 



Co' 



-13 (16) [5] 



Q0 — 14 (16) [5] 



-9 (16) [5] 



II] (3) 5 OS 

[2] (5) 6— CT 

[1) (3) 7 CC Cd q|o— 8 (16) [5] 

[1] (3) 10 - 1 



tTog = « MMZ 

P D = 190 mW (Only Clock Input High) 
160 mW (Inputs Low) 



MC790P • MC890P 
Dual J-K Flip-Flop 



[1] (3) 3- 
[2] (5) 2- 
[1] (3) 1- 
[1] (3) 12- 



S 

T 
CCr 



[1] (3) 5 c|s Q|< 

[2] (5) 6- 

[1] (3) 7— c)C Cd Q)0 8 (10) [3] 

[1] (3) 10- 



■13(10) [3] 



-14(10) [31 



-9 (10) [3] 



f Tog = 4MH 2 

P D = 182 mW (Only Clock Input High) 
158 mW (Inputs Low) 



I 



MULTIFUNCTION DEVICES 



MC779P • MC879P 
Multifunction 

(1 J-K FLIP-FLOP, 1 EXPANDER, 2 BUFFERS) 



[1.3] • (3.75)' 3 j JO ^1 



12] (6) 1 
[2] (6) 14 



2 (80) [25) 
13 (80) [25] 



[1] (3) 5- 
[2] (5) 6- 
[11 (3) 7- 
[1] (3) 10- 





f Tog 
MHz 


tpd 


mW 


(Input Highl 


(Inputs Low) 


FLIP-FLOP 


4 


— 


9U 


79 


EACH BUFFER 


- 


15 


25 


45 


EXPANDER 


- 


12 


25 


Negligible 



JOnly Clock Input High 

•Input loading factor is 3 for mW MRTL. or 1 for MRTL, if 
pin 12 is tied to pin 8 or 9 on the same package. 



MC787P • MC887P 
Multifunction 

(1 J-K FLIP-FLOP, 1 INVERTER, 2 BUFFERS) 



(2] (6) 1 






2 (80) [25! 






'Tog 
MHz 


tpd 


mW 


(Input High) 


(Inputs Low) 


FLIP-FLOP 


4 


_ 


91* 


79 


EACH BUFFER 


_ 


15 


25 


45 


INVERTER 


- 


12 


22 


8 



j:Only Clock Input High 



MEDIUM-POWER MRTL DEVICES (continued) 



rSHIFT REGISTERS 



I 



MC784P • MC884P 
Dual Half-Shift Register 

(Without Inverter) 



ID (3) 1 

[2) (6) 2 

[1] (3)3 
[1] (3)5' 

[2] (6)6 
[1] (3) 7 



-c 



-14(13) [4] 



5 12(13) (4) 





Q 


\ 
) 


5 



-8 (13) [4] 
-10(13) [4] 



14= 12(1 + 2) 
12= 14(3 + 2) 
t pd = 22 ns 
P D = 100 mW 



MC783P • MC883P 
Half-Shift Register 



[1] (3) 1- 



[3] (9) 2- 
[1] (3) 3- 



-14(13) 14) 



5 3 — 12(13) [4] 



H>- 



13(16) [5] 



[1] (3)5 — 

[3] (9)6- 
[1] (3) 7- 


r° 

-0 


> 
> 

IS- 


Q 

5 




9 



>~8 (13) [4] 

■10(13) [4] 

) [51 



14= 12(1 + 2) 

12 = 14(3 + 2) 
t pd = 22 ns 
Pq = 140 mW 



MC794P • MC894P 
Serial-Parallel Shift Register 



t^ = 55 ns typ 
P D = 225 mW typ 



Parallel Inputs 



Data A 
(3)[1]o10 



Serial 
Input 



<3)[1] 7 0- 



A 



Parallel 

Enable (6) [2] 14 
Clock <3)[1] 9 
Preclear (14) [4] 1 




Qa 

8915X16) 



Data B 
(3)[1]013 



DS 



Dp 



A 



120[5J(16) 



Data C 
(3)[1Jo2 



°S 



Dp 



J^ 



°c 

3 O [5] (16) 



Data D 
(3) [1]p6 



DS 



Dp 



C D ^ 



A 



Qd 

59I5K16) 



°S 



Dp 



-c D l 



A 



r INVERTER 



MC789P • MC889P 
Hex Inverter 



8 p>o 7(16 ) [ 5 

— £>° 6(16) 



[1] (3) 

[1] (3) 9 

[U (3) 10 Sx> 

(1) (3) 12 [So 



(51 
■5(16) [5] 
-3(16) [5] 

[1] (3) 13 £>0 2(16) [51 

[1] (3) 14 P>) 1(16) (5 , 

tpd = 1 2 ns 1 = 14 

P D = 130 mW (Input High) 
15 mW (Inputs Low) 



l-SCH MITT TRIGGER 



MC9709P • MC9809P 
Quad Schmitt Trigger 




1 (16)[5] 



7(16)[5) 



9 — pst^h 

10 J J[ Q | 8 (16)[5] 



t r = tf = 20 ns typ 

Av 9- *pd = 30 ns *VP' Av 9- 
f = 18 MHz typ 
Pp = 95 mW typ 



Upper Trigger Voltage = 1.40 V typ 
Lower Trigger Voltage = 0.75 V typ 



14(16)15] 



*on + *off 



MEDIUM-POWER MRTL DEVICES (continued) 



HALF ADDER- 



MC775P • MC875P 
Dual Half Adder 



[It (3) 14 

[1] (3) 1 

11] (3) 2 

[1) (3) 3 

[1] (3) 5 

[1] (3) 6 

[1] (3) 7 

[1] (3) 8 




=o 




13(16) [5] 
12(13) [4] 

10(13) [4! 
9 (16) [5] 



13 = (14+1) (2 + 3) 
12 = 2~+~3 



tpd 



20 ns 



P D = 120mW typ 



rFULL ADDERS 



i-FULL SUBTRACTOR 



MC797P • MC897P 
Dual Full Subtracter 

[1.5] 

(4.5) [1](3) [1](3) 




[1.5] 

(4.5) [1](3) [11(3) 
6 8 9 




D = YXBj + YXBj + YXBj + YXBj 
B = YXBj + YXBj + YXBj + YXBj 

TRUTH TABLE 



t pd = 60 ns typ 
P D = 225 mW typ 



INPUT LOGIC LEVEL 


OUTPUT LOGIC LEVEL 


X 


Y 


B; 


D 


8o 























1 


1 


1 





1 





1 


1 





1 


1 





1 


1 








1 





1 





1 








1 
1 


1 

1 




1 




1 




1 



MC796P • MC896P 
Dual Full Adder 



[1](3)[1](3) [1](3) 
9 

'A ?B fCj 




[1](3)[1](3)[1](3) 
2 14 13 



; = ABCj + ABCj + ABCj + ABC; 
S = ABCj + ABCj + ABCj + ABC; 

TRUTH TABLE 



6) [51 



t^ = 60 ns typ 
P D = 225 mW typ 



INPUT LOGIC LEVEL 


OUTPUT LOGIC LEVEL 


A 


B 


Ci 


S 


c 























1 


1 








1 





1 








1 


1 





1 


1 








1 





1 
1 

1 




1 
1 


1 



1 





1 


1 
1 
1 



MC9704P • MC9804P 
4-Bit Parallel Full Adder 

[0.75] [0.75] [0.75] 

(2.25) (2.25) (2.25) 

Y1 Y2 Y3 

[0.75] [0.75] [0.75] [0.75] 

(2.25) (2.25) (2.25) (2.25) 

X1 X2 X3 X4 



[0.75] 

(2.25) 

Y4 



750 

16 

Ci 
(2.25) 
[0.75] 



14 15 12 11 



T 



U 



S1 

(6) [2] 



S2 

(6) [2] 



S3 

(6) [2] 



S4 
(6) [2] 



I 



c tpd = 1 25 ns typ 

P D = 265 mW typ 
Operating Frequency = 8.0 MHz 



MEDIUM-POWER MRTL DEVICES (continued) 



I 



■DATA ROUTING FUNCTIONS 



[1]<3) 2D1o- 
[1](3) 3D2o- 



[1](3) 15 D3o- 



[1](3) 14D40- 

[11(3) 16S2 o— -i-T>o- 



[11(3) 1 SI o— I— £>o- 



[1](3) 8D1c- 

tU(3) 7 D2o- 

[1](3) 11 D3o- 

[1](3) 12D4o 

[1](3) 10S2p [1 h» 



[1](3) 9S1 



(11(3) 1 T>o- 



[2] (5) 2 



^H>- : 



[2] (5) 16 



(1](3) 9 



-o 



[2] (5) 8— *-T>>— ■- 



[2] (5) 10 



MC9701P»MC9801P 
Dual 4-Channel Data Selector 



Output 

5 (16)[5] 




TRUTH TABLE 



Input Select 


Data Line 
Selected 


S1 


S2 




1 
1 



1 

1 


D1 
D2 
D3 
D4 



Output = SI S2 D1 + S1 S2 D2 + SI S2 D3 + SI S2 D4 

Avg. t pd = 25 ns typ Avg. t pd = t++ ^ t "~ 

P D = 100 mW typ 
Operating Frequency = 18 MHz typ 

(Both Selector Inputs and 
Data Inputs High) 



MC9707P • MC9807P 
Dual 4-Channel Date Distributor 



H^V-3 (16) 



[5] 3= 1 -2- 16 



"5 <16)[5] 5=1-2-16 



;^j 2 J)°— 15 (16) [51 15=1-2-T{ 



TRUTH TABLE 



Pin 

Numbers 

Level 



-14(16)[5] 14= 1 - 2 - 16 



-7 (16)[5] 7 = 9-8-10 



INPUTS 


OUTPUTS 


D 


S1 


S2 





1 


2 


3 


1 


2 


16 


3 


5 


15 


14 


9 


8 


10 


7 


6 


11 


12 





* 


* 














1 








1 











1 





1 





1 








1 
1 


1 
1 




1 










1 





1 



3jO° 6 (16)15] 6 = 9-8-10 



'Either state. 



A vg tpd = 25 ns *VP 

Pq = 150 mW typ 



-^ 2^0 — 11(16)[5] 11=9- 8-1C 



* v 9 tpd ' 



-12 (16)[5] 12= 9- 8 • 10 



MEDIUM-POWER MRTL DEVICES (continued) 



i-COUNTERS 



MC777P • MC877P 
Binary Up Counter 



[1] (3) [3] (10) [1] (3) [31 (10) [1] (3) [3] (10) [1] (3) [3] (10) 
14 13 5 10 6 9 7 8 



[1] (3) 



3 Clock 



»D1 Q1 



[3] (9) 



12 Preclear 



S D 2 q2 



c d 



"-C T 



S D3 , 



L-C T 



C D 



f Tog = 40MHz 
P D = 180 mW typ 



MC780P • MC880P 
Decade Up Counter 



DECODING LOGIC 





A BCD 


1 


A BCD 


2 


A BCD 


3 


A BCD 


4 


ABCD 


5 


A BCD 


6 


A B CD 


7 


ABCD 


8 


ABCD 


3 


ABCD 


10 


ABCD 


11 


ABCD 


12 


ABC D 


13 


ABC D 


14 


ABCD 


15 


ABCD 



[1] (3) 



[1] (3) 



[1] (3) 

14 5 6 

S D1 Q1 S D2 Q2 S D3 Q3 



[1] (3) 

7 



9[3](10) o [3] (10)9 
13 10 



[1] (3) 



[3] (9) 
12 



Clock 
(Input) 



S D f 



c D 



C D o 

(Common) 



i CT 

Hc Cd qH 



9(3] (10) 
9 



9[3] (10) 
8 



Ty 



=»D 
CJT 
C C D ° 



^>1 



DECODING LOGIC 






A 


B 


C 


5 


1 


A 


B 


C 


6 


2 


A 


B 


C 


D 


3 


A 


B 


C 


D 


4 


A 


I 


C 


D 


5 


A 


B 


C 


D 


6 


A 


B 


C 


D 


7 


A 


B 


c 


D 


8 


A 


B 


c 


O 


9 


A 


B 


c 


D 



Pp = 250 mW typ 
f = 4.0 MHz 

Counting Frequency 



I 



MEDIUM-POWER MRTL DEVICES (continued) 



pDECODER/DRIVER- 



I 



MC9760P • MC9860P 
BCD-to-Decimal Decoder/Driver 



1] O) 60-i-£>0 h>o-U_r>(> 



111(3) 70 P>0 h>0— 1— T>> 



[11(3)15 



* 5 M>H> 



£- 



11 (3) 140-i- £>0 r>0— 1— h* 





P D = 115 mW typ 



TRUTH TABLE 



Value 

Pin No. 

Logic Levels 



INPUT* (BCD) 


OUTPUT (DECIMAL) 


2 


21 


22 


23 





1 


2 


3 


4 


5 


6 


7 


8 


9 


6 


7 


15 


14 


9 


5 


10 


4 


11 


3 


12 


2 


13 




1 

1 

1 

1 

1 



1 
1 


1 
1 



1 
1 


1 
1 
1 
1 




1 
1 









1 

1 
1 
1 
1 
1 
1 
1 
1 


1 
1 

1 
1 
1 
1 
1 
1 
1 











1 
1 
1 
1 
1 
1 

1 
1 
1 







1 






Logic "0" ^1.5 Vdc @ 6.0 mA 
Logic "1" £65 Vdc (MC9760) 
Logic "1" £70 Vdc (MC9860) 

*Any input configuration not shown results in an indeter- 
minate state at the outputs. 



DUAL 3-INPUT GATES 



MC715P • MC815P 



PLASTIC MRTL MC700P/800P series 




TYPICAL RESISTANCE 

VALUES 

Rl = 450 2 

R2 = 640 2 



Two 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 



[1] (3) 2 ■ 

[1] (3) 12 ■ 

[1] (3) 13 

[1] (3) 5 

[1] (3) 6 

[1] (3) 9 




3 (16) [5] 




10(16) [5] 



3 = 2 + 12 + 13 



NUMBER IN PARENTHESES 
INDICATES mW MRTL LOADING FACTOR 



NUMBER IN BRACKETS 
INDICATES MRTL LOADING FACTOR 

tpd = 12 ns 

Pd= 55 mW (Input High) 
15 mW (Inputs Low) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



1.0V 






MMH5P 


TPi„< 


< 


» TPo„t 

1/2MC815P 
3 INPUTS. 


— 


100 


_ _A ^\ ^ ^\ 


- : 4i::::;: : ::^s-;:;:;:; 


„_ o- 


1 s 


7 ^Qi 




mmmH 


ns 

f = 1.0 MHz 
tr < 10 ns 
tf < 10 ns 


\\ 


m»m* 


1N3036 

OR ! 
EQUIV 


I 






-7 






r GROUND ALL UNUSE 




\ 


\ l 




., J 




^ 0.5 V 


«L 
TPouf 


t2 + 3-- 

\ 




-T2-3 + - 


f 










^ 


\ / 0.5 V 

t 



I 



o 
an 



















@ Test 
Temperature 
( 0°C 

MC815P ( +25°C 
( +75°C 
( +15°C 

MC715P 1 +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 




v in 


V 

•on 


Vbot 


Voff 


Vcc 




0.960 


0.930 


1.80 


0.570 


3.60 


ELECTRICAL CHARACTERISTICS 


0.910 


0.880 


1.80 


0.500 


3.60 


0.820 


0.790 


1.80 


0.450 


3.60 


Test procedures are shown for one gate only. 
The other gate is tested in the same manner. 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 






0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC815P 


Test Limits 






MC715P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v in 


v 

•on 


Vbot 


V ff 


Vcc 


Input Current 


I. 

in 


2 

12 
13 


- 


600 

1 


- 


600 


- 


570 

1 


juAdc 

1 


- 


500 

1 


- 


500 

I 


- 


470 

1 


liAdc 

1 


2 

12 
13 


- 


12,13 
2,13 
2,12 


- 


11 

1 


4 

I 


Output Current 


! A5 


3 


3.00 


- 


3.00 


- 


2.85 


- 


mAdc 


2.65 


- 


2-. 65 


- 


2.50 


- 


mAdc 


- 


3 




2,12,13 


ll 


4 


Output Voltage 


V . 
out 


3 
3 
3 


- 


500 

1 


- 


400 

t 


- 


400 

1 


mVdc 

1 


- 


400 

1 


- 


300 


- 


320 


mVdc 

1 


- 


12 
13 
2 


- 


- 


11 

J 


2,4,13 
2,4,12 
4,12,13 


Saturation Voltage 


V CE(sat) 


3 
3 
3 


- 


400 

1 


- 


300 


_ 


350 

1 


mVdc 

1 


- 


300 

1 


- 


290 

I 


- 


320 

I 


mVdc 


- 


- 


12 
13 
2 


- 


ll 

I 


2,4,13 
2,4,12 
4,12,13 


Switching Time 








- 


- 


48 


- 


- 


ns 


- 


- 


- 


48 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


- 


ll 


2,4,12 


on off 


3, 13 




13 


3 



o 

00 

on 
-q 

o" 
o 

r+ 

3" 

c 

CD 
Q- 



Ground input pins of gate not under test. Other pins not listed are left open 



QUAD 2-INPUT GATES 



PLASTIC mW MRTL MC700P/800P series 



MC717P • MC817P 



03 50 110 08 140 



TYPICAL RESISTANCE 

VALUES 

Rl = 1.5k 

R2 = 3.6 k 




Four 2-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 



(i) i ■ 

(1) 2- 
(1) 6- 
(1) 7- 
(1) 9- 
(1) 10 ■ 
(1) 12 
(1) 13 ' 




-3 (4) 




-5 (4) 



=D- 



3 = 1 + 2 



NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 



tpd = 27 ns 

Pd= 20 mW (Input High) 
5.0 mW (Inputs Low) 



1.5V 



0—1 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



500 

ns 



f = 1.0 MHz 
tr < 10 ns 
tf < 10 ns 



1/2MC817P 



TPin? 



TPi„ 



? TPout 




1N3036 

OR 
EQUIV 



1/4 MC817P 



± GROUND ALL UNUSED INPUTS. 



I 



0.5 V 



l-ti+i-H 



-tl-3 + H 



TPout 



0.5 V 























©Test 
Temperature 
( 0°C 

MC817P } +25°C 
( +75°C 
( +15*C 

MC717P ( +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 




v h 


v„ 


V»0T 


v.„ 


Vcc 




0.880 


0.850 


1.80 


0.500 


3.60 


ELECTRICAL CHARACTERISTICS 


0.830 


0.800 


1.80 


0.460 


3.60 


0.740 


0.710 


1.80 


0.400 


3.60 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC817P 


Test Limits 






MC717P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Mm 


Max 


Min 


Max 


Min 


Max 


Mm 


Max 


Mm 


Max 


v h 


v„ 


Vbot 


v.« 


Vcc 


Input Current 


J in 


l 

2 


■ 


150 
150 


- 


140 
140 


- 


140 
140 


/xAdc 
piAdc 


- 


150 
150 


. 


150 
150 


_ 


150 
150 


jiAdc 
fxAdc 


l 
2 


_ 


2 
1 


- 


11 
11 


4 
4 


Output Current 


! A4 


3 


570 


- 


570 


- 


535 


- 


MAdc 


570 


- 


570 


- 


570 


- 


jxAdc 


- 


3 


- 


1,2 


11 


4 


Output Voltage 


V 
v out 


3 
3 


. 


400 
400 


_ 


350 
350 


_ 


300 
300 


mVdc 
mVdc 


_ 


400 
400 


_ 


300 
300 


- 


320 
320 


mVdc 
mVdc 


- 


1 
2 


- 


- 


11 
11 


2,4 
1,4 


Saturation Voltage 


V CE(sat) 


3 
3 


- 


250 
250 


- 


250 
250 


- 


250 
250 


mVdc 
mVdc 


- 


220 
220 


_ 


230 
230 


. 


320 
320 


mVdc 
mVdc 


- 


_ 


1 
2 


- 


11 
11 


2,4 
1,4 


Switching Time 


'on + 'off 


1,3 


- 


- 


- 


90 


- 


- 


ns 


- 


- 


_ 


90 


- 


. 


ns 


Pulse 
In 


Pulse 
Out 


_ 


_ 


11 


2,4 


1 


3 



o 

x 

o 

00 

■o 

cT 
o 

3 
£■_ 

5" 

c 

2. 



Ground input pins of gates not under test. Other pins not listed are left open. 



DUAL 3-INPUT GATES 



PLASTIC mW MRTL MC700P/800P series 



MC718P • MC818P 



TYPICAL RESISTANCE 

VALUES 

Rl = 1.5 k 

R2 = 3.6 k 




Two 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-connected to form bistable elements. 



O) 2 
0) « ■ 
(1) 13 ■ 

(1) 5- 

(1) 6- 
(1) 9- 



^^y-,n 




■ 10 (4) 



3 = 2 + 12 + 13 



NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 



i= 27 ns 

>= 12 mW (Input High) 
2JmW (Inputs Low) 



1.5V 



0— I 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



1/2 MC817P 



TPin? 



TPin 



?TP«rt 




1/4 MC817P 



± GROUND ALL UNUSED INPUTS. 



0.5 V 



I 



— tl3 + 3— — 



■"■tl3 -1+-" - 



TPont 



A 



0.5 V 























@ Test 
Temperature 
( 0°C 

MC818P ) +25°C 
( +75°C 
( +15°C 

MC718P | +25°C 
( +55 8 C 


TEST VOLTAGE VALUES 






(Volts) 




v in 


V 

•on 


Vbot 


V ff 


v cc 




0.880 


0.850 


1.80 


0.500 


3.60 


ELECTRICAL CHARACTERISTICS 


0.830 


0.800 


1.80 


0.460 


3.60 


0.740 


0.710 


1.80 


0.400 


3.60 


Test procedures are shown for one gate only. 
The other gate is tested in the same manner. 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC818P 


Test Limits 






MC718P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v h 


•on 


Vbot 


V ff 


V C c 


Input Current 


i. 

in 


2 

12 
13 


_ 


150 

1 


; 


140 


- 


140 

1 


fiAdc 


- 


150 

1 


- 


150 

1 


- 


150 

J 


liAdc 

J 


2 
12 
13 


- 


12,13 
2,13 
2,12 


- 


11 

t 


4 

J 


Output Current 


X A4 


3 


570 


- 


570 


- 


535 


- 


/j.Adc 


570 


- 


570 


- 


570 


- 


)iAdc 


3 


- 


- 


2,12,13 


11 


4 


Output Voltage 


V 
out 


3 
3 
3 


- 


400 

1 


- 


350 

1 


- 


300 

1 


mVdc 

1 


- 


400 

I 


" 


300 

J 


- 


320 


mVdc 

J 


- 


12 
13 
2 


- 


- 


11 

I 


2,4,13 
2,4,13 
4,12,13 


Saturation Voltagt 


V 
CE(sat) 


3 
3 
3 


_ 


250 


- 


250 

1 


- 


250 

1 


mVdc 

1 


; 


220 

1 


- 


230 


- 


320 


mVdc 

I 


- 


- 


12 
13 
2 


- 


11 2,4,13 
1 2,4,12 
f 4,12,13 


Switching Time 










- 


90 


- 




ns 


- 


- 


- 


90 


- 


- 


ns 




Pulse 
In 


Pulse 
Out 


- 


- 






t + t ,, 
on off 


3,13 


" 


" 


13 


3 


11 


2,4,12 



o 

00 

o 

00 
00 

-a 

o 

3* 

c 



Ground unused input pins. Other pins not listed are left open. 



DUAL 4-INPUT GATES 



PLASTIC mW MRTL MC700P/800P series 



MC719P • MC819P 




TYPICAL RESISTANCE 

VALUES 

Rl = 1.5 k 

R2 = 3.6 k 



Two 4-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-connected to form bistable elements. 



(1) 2- 
(1) 3- 
(1) 13 - 
(1) 14- 




•12 (4) 



(1) 5- 

(1) 6- 

(1) 7- 

(1) 9- 



-10 (4) 



12 = 2 + 3 + 13 + 14 



NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 



tpd = 27 ns 

Pd= 13 mW (Input High) 
2.5mW (Inputs Low) 



1.5V 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



f = 1.0 MHz 
tr < 10 ns 
tf < 10 ns 



1/2 MC817P 



TPin? 



? TPout 




1/4MC817P 



^ GROUND ALL UNUSED INPUTS. 



TPin 



— 12+ 12— — 



I— t2-l2+ — 



TPout 



0.5 V 



0.5 V 



I 



o 

CO 























©Test 
Temperature 
( 8 C 

MC819P ( +25°C 
( +75°C 
( +15°C 

MC719P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 








(Volts) 






v„ 


v* 


Vbot 


v.« 


Vcc 




0.880 


0.850 


1.80 


0.500 


3.60 


ELECTRICAL CHARACTERISTICS 


0.830 


0.800 


1.80 


0.460 


3.60 


0.740 


0.710 


1.80 


0.400 


3.60 


Test procedures are shown for one gate only. 
The other gate is tested in the same manner. 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 






0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC819P 


Test Limits 






MC719P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15 8 C 


+25°C 


+55°C 


Unit 


Min 


Max 


Mm 


Max 


Mln 


Max 


Min 


Ma 


Mm 


Max 


Min 


Max 


v h 


v„ 


Vbot 


V ff 


Vcc 


Input Current 


I. 
in 


2 
3 

13 
14 


- 


l 


50 

1 


- 


140 

1 


- 


140 

1 


/xAdc 

1 


- 


150 

1 


- 


150 

i 


- 


150 

1 


liAdc 

J 


2 
3 
13 
14 


- 


3,13,14 
2,13,14 
2,3,14 
2,3,13 


- 


11 

I 


4 


Output Current 


*A4 


12 


570 


- 


570 


- 


535 


- 


fxAdc 


570 


- 


570 


- 


570 


- 


MAdc 


- 


12 


- 


2,3,13, 
14 


11 


4 


Output Voltage 


V . 
out 


12 
12 
12 
12 


- 


400 

I 


- 


350 

1 


- 


300 

I 


mVdc 

1 


- 


400 

I 


- 


300 

1 


- 


320 

I 


mVdc 

J 


~ 


13 
14 
2 
3 


- 


- 


11 

I 


2,3,4,14 
2,3,4,13 
3,4,13,14 
2,4,13,14 


Saturation Voltage 


V CE(sat) 


12 
12 
12 
12 


- 


250 

I 


: 


250 

I 


- 


250 

i 


mVdc 

J 


- 


220 

1 


- 


230 

I 


- 


320 

I 


mVdc 

1 


- 


- 


13 

14 
2 
3 


- 


11 

1 


2,3,4,14 
2,3,4,13 
3,4,13,14 
2,4,13,14 




t + t ,, 
on off 


2,12 


- 




- 


90 


- 


- 


ns 


- 


- 


- 


90 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


- 


11 




Switching Time 






2 


12 


3,4,13,14 



o 

00 
CO 

■o 

cT 
o 

3 
<-» 

5" 
c 

8. 



Ground inputs of gate not under test. Other pins not listed are left open 



J-K FLIP-FLOPS 



PLASTIC mW MRTL MC700P/800P series 



MC722P • MC822P 



J-K flip-flop with direct clear and direct 
set inputs in addition to the clocked inputs. 



(1) 12 


1 


(1) 13 o 


S Soq 


(2) 2 


T 


(1) 3 o 


c c D Q 


(1) 9 


1 



10 (4) 
•6 (4) 



NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 



fr,, = 1.0 MHz 

Pd = 24 mW (Only Clock Input High) 
20 mW (Inputs Low) 



DIRECT INPUT 
OPERATION © 




CLOCKED INPUT 
OPERATION © 


So 


Co 


Q 


Q 




t. 


ta+,1 








® 


® 


S 


C 


Q 


Q 


1 





1 





1 


1 


a. 


On 





1 





1 


1 





i 





1 


1 











1 





i 


















a. 


On 



1. Clock (T) to remain unchanged. 

2. The output state will not change when the input state goes 
from So = Co to Sd = Co = 0. The ouput state cannot be 
predetermined in the case where the input goes from 
So = Cd = 1 to Sd = Co = 0. 

3. Direct inputs (So and Co) must be low. 

= low state 

1 = high state 

tn = time period prior to negative transition of clock 
pulse 

t,+ 1 = time period subsequent to negative transition of 
clock pulse 
On = state of Q output in time period tn 



Q 
69 



Vcc 



Q 
910 



ri R4 : 




I 



TYPICAL RESISTANCE VALUES 
Rl = 1.5 k R3 = 3.6 k 
R2 = 2.0 k R4 = 750 Q 



Co 



GND 



:Ri 



4 612 

So 



o 
ro 

"0 



ELECTRICAL CHARACTERISTICS 



@ Test 

Temperature 

( 0°C 

MC822P ( +25°C 

( +75°C 

( +15°C 

MC722P ) +25°C 

+55°C 



Characteristic 



Input Current 



Output Current 



Saturation Voltage 



Symbol 



CE(sat) 



Pin 
Under 
Test 



6 

6*# 
6*# 
6*## 

10 
10*## 
10*# 
10*## 



MC822P 



Test Limits 



0°C 



Min 



570 
570 



Max 



300 
150 



+25°C 



Min 



570 
570 



Max 



280 
140 



250 



+75°C 



Min 



535 
535 



Max 



280 
140 



250 



Unit 



MAdc 



fiAdc 
iiiAdc 



mVdc 



Pins not listed are left open. 

* = Clock Pulse to pin 2, see Figure 1. 



MC722P 



Test Limits 



+15°C 



Min 



570 
570 



Max 



300 
150 



220 



+25°C 



Min 



570 
570 



Max 



300 
150 



230 



+55°C 



Min 



570 
570 



# = Pin 9 HIGH ) Set by a momentary application of Vrot prior to the 
## = Pin 12 HIGH J *--" - 



Max 



300 
150 



320 



Unit 



MAdc 



MAdc 
MAdc 



mVdc 



TEST VOLTAGE VALUES 



(Volts) 



0.880 



0.830 



0.740 



0.865 



0.850 



0.850 



0.800 



0.710 



0.865 



0.850 



0. 800 0. 800 1. 80 



1.80 



1.80 



1.80 



1.80 



1.80 



0.500 



0.460 



0.400 



0.475 



0.460 



0.430 3.60 



3.60 



3.60 



3.60 



3.60 



3.60 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



3,13 



3 
3, 13 



3, 13 
12 



12 



9 

3 

3,13 

12 
13 

3,13 



11 



11 



application of the negative-going clock pulse. 



Gnd 



O 
00 
Ni 

ro 
■o 

o" 
o 

5' 

c 

<0 
D. 



MC722P, MC822P (continued) 



FIGURE 1 -CLOCK PULSE DEFINITION 



TIME 
INTERVAL 




SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to V H . t r is not 
critical but should be < 1.0 /xs. 

B. Biases of all other inputs are applied. V C c is applied 
without interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . tf must remain 
within 10 ns minimum and 200 ns maximum. 

E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 



MC822P 



T A 


V L 


V H 


+ 25°C 

0°C 

+ 75°C 


+ 0.460 V± 2.0 mV 
+ 0.500 V± 2.0 mV 
+ 0.400 V± 2.0 mV 


+ 0.850 V± 2.0 mV 
+ 0.900 V± 2.0 mV 
+ 0.760 V± 2.0 mV 



MC722P 



Ta 


V L 


V H 


+ 25°C 
+ 15°C 
+ 55°C 


+ 0.460 V± 2.0 mV 
+0.475 V± 2.0 mV 
+ 0.430 V± 2.0 mV 


+ 0.900 V± 2.0 mV 
+ 0.915 V± 2.0 mV 
+ 0.850V ± 2.0 mV 



1.5 V 



0V 



rd 



FIGURE 2-TOGGLE MODE TEST CIRCUIT 



Vcp 
Q 



Vi MC898P 



INPUT PULSE 

f = 1.0 MHz 
t r & tf < 10 ns 



3 



{> 



5i±i.o%: 

1N3063 
OR + 
EQUIV 



O S "|: : .-Sq : : : :-Q o 



-OT: 



TP D 



I 



THE SENSE FREQUENCY AT TP out (0.5 MHz) SHOULD BE Vz THE FREQUENCY AT V CP WHEN 
THE DUTY CYCLE IS VARIED BETWEEN 25% AND 75%. 



J-K FLIP-FLOPS 



MC723P • MC816P 



PLASTIC MRTL MC700P/800P series 



J-K flip-flop with a direct clear input in 
addition to the clocked inputs. 



[11 (3) 12— « 


S Q 


10 (10) [3] 


[2] (5) 2—0 


T 




[1] (3) 3— e 


c c 5 


5 (10) [3] 




1 




uj w J 


fr„ = 4 MHz 







Pd = 91 mW (Only Clock Input High) 
79 mW (Inputs Low) 



CLOCKED INPUT 
OPERATION ® 



tn® 


tl+l® 


S 


c 


Q 


Q 


1 


1 


On® 


Q» 


1 





1 








1 





1 








ft, 


Q»® 



1. Direct input (Co) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted t, and the time period subsequent 
to this transition is denoted tn+i. 

3. On is the state of the Q output in the time period tn. 

4. Clock pulse fall time must be < 100 ns. 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 



I 




TYPICAL RESISTANCE VALUES 
Rl = 450 Q 
R2 = 640 
R3 = 510 
R4 = 225 





CHARACTERISTICS 














@ Test 
Temperature 
( 0°C 

MC816P < +25°C 
( +75°C 
( +15°C 

MC723P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 








(Volts) 






v h 


"on 


Vbot 


V«ff 


V M 




0.960 


0.930 


1.80 


0.570 


3.60 




0. 910 


0.880 


1.80 


0.500 


3.60 




0.820 


0.790 


1.80 


0.450 


3.60 




0.865 


0.865 


1.80 


0.475 


3.60 


ELECTRICAL ( 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC816P Test Limits 




MC723P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25° C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V,- 


•on 


Vbot 


Votf 


V ro 


Input Current 


nn 


2 
3 
9 
12 


- 


1200 
600 

i 


- 


1200 
600 


- 


1140 
570 

4 


MAdc 
f 


- 


1000 

r 


- 


1000 


- 


940 

I 


MAdc 
f 


2 
3 
9 
12 


- 


3,12 
10 
5 
5 


- 


11 

f 


i 


1 


Output Current 


! A3 


5 
5 
10 


1.80 

1 


- 


1.80 

1 


- 


1.71 

t 


- 


mAdc 

I 


1.65 

1 


- 


1.65 

1 


- 


1.56 

I 


- 


mAdc 

1 


- 


5 
5,9 
10 


9,12 
12 
3 


9 


11 

1 


4 

4 

4,5§ 


Output Voltage 


v 
v out 


10 

10*## 
10* 

10*## 


- 


5( 


)0 

1 


■ 


4( 


)0 

1 


- 


4C 


10 


mVdc 

f 


- 


400 

f 


- 


300 

1 


- 


320 

f 


mVdc 


- 


9 

3,12 

3 


- 


12 
3,12 


11 


4,5 
4,9 

1 


Saturation Voltage 


V CE(sat) 


5 

10 
10 


- 


400 

1 


- 


300 

1 


- 


350 

1 


mVdc 

J 


- 


300 

1 


- 


290 

1 


_ 


320 


mVdc 

I 


- 


_ 


9 


9 


11 

1 


4,5 

4,5 

4, 10 § 


Turn-On Voltage 


V 
on 


L0*##/ 
10* A 
10*#A 


v 930 


- 


880 

1 


_ 


790 

t 


- 


mVdc 

1 


865 

t 


_ 


850 

J 


- 


800 

1 


_ 


mVdc 

1 


_ 


3,12 
12 


- 


3 
3,12 


11 

1 


4,9 

1 



Pins not listed are left open. 

§ = Silicon diode to ground. 

* = Clock Pulse to pin 2, See Figure 1. 



# = Pin 10 LOW 4 Set by a momentary ground prior to the application 
## = Pin 5 LOW f of the negative-going Clock pulse. 

A = MC816P pin 10 loaded by: 1. 56 mAdc (0°C and +75°C) 
1. 65 mAdc (+25°C) 
MC723P pin 10 loaded by: 1. 56 mAdc (+15°C and +55°C) 
1.65 mAdc (+25°C) 



2 
o 

N) 
(a) 

s 
o 
oo 

o> 

TJ 

o* 
o 

3 



MC723P, MC816P (continued) 



FIGURE 1 -CLOCK PULSE DEFINITION 



TIME 
INTERVAL 




SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to V H . t r is not 
critical but should be < 1.0 ^s. 

B. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . t f must remain 
within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 



MC816P 



T A 


Vl 


Vh 


+ 25°C 

0°C 

+ 75°C 


+0.500 V± 2.0 mV 
+0.570 V± 2.0 mV 
+0.450 V± 2.0 mV 


+0.930 V± 2.0 mV 
+0.980 V± 2.0 mV 
+0.840 V± 2.0 mV 



MC723P 



Ta 


Vl 


V H 


+ 25°C 
+ 15°C 
+ 55°C 


+ 0.460 V± 2.0 mV 
+ 0.475 V± 2.0 mV 
+ 0.430 V± 2.0 mV 


+0.900 V± 2.0 mV 
+0.915 V± 2.0 mV 
+0.850 V± 2.0 mV 



FIGURE 2 -TOGGLE MODE TEST CIRCUIT 



I 



TPinQ 



JT" 



1.0 V 
o- 



Vi MC889P 



INPUT PULSE 



{> 



TP„ 



f = 4.0 MHz 

DUTY CYCLE = 35% to 65% 

t r & t f < 10 ns 



51 ±1% 

1N3063 

OR 

EQUIV 



-OS 



Oli: 



PttM- 



^50pF 



FREQUENCY AT TP out SHOULD BE Vz THE FREQUENCY AT TP !n 



QUAD 2-INPUT GATES 



MC724P • MC824P 



PLASTIC MRTL MC700P/800P series 




TYPICAL RESISTANCE 

VALUES 

Rl = 450 G 

R2 = 640 Q 



Four 2-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 



mo) i- 

[1](3) 2- 

[1](3) 6- 

[1](3) 7- 

[1] (3) 9- 

t«(3) lo- 
rn (3) 12 - 
[1] (3) 13 - 




■ 3 (16) [5] 



■ 5 (16) [5] 



-8 (16) [5] 




• 14(16) [5] 



NUMBER IN PARENTHESIS INDICATES mW MRTL LOADING FACTOR 
NUMBER IN BRACKETS INDICATES MRTL LOADING FACTOR 

tpd = 12 ns 

Pd= 100 mW (Input High) 
30 mW (Inputs Low) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



1.0 V- 






MR815P 


TPi„< 


> < 


» TPout 


0— 

1 


100 
ns 

— 10 


\ \ ->^ 


J"f 


^v:.:.:.:.^-.....- 


b> 


»_ o- 

MH7 


3 > 


1 >\ 

L ^225 2 

1N3036 

OR 3 
EQUIV 


liplr 


tr < 10 ns 
tf < 10 ns 


I 




1/2 MC815P 




-/ 






'GROUND ALL UNUSED INPUTS. 




\ 


\ * 






J 




^ 0.5 V 






ti+a — - 




— ti_»+— J 


t 






\ 

TPct J 


, 














V /0.5 V 





I 



2 
o 
•si 
ro 







- 










©Test 
Temperature 
( O'C 

MC824P ] +25°C 
( +75°C 
( +15°C 

MC724P } +25°C 
( +55'C 




TEST VOLTAGE VALUES 








(Volts) 




v„ 


v M 


Vbot 


Vo« 


V C c 




6.960 


0.930 


1.80 


0.576 


3.60 




0. 910 


0.880 


1.80 


0.500 


3.60 


ELECTRICAL CHARACTERISTICS 


0.820 


0.790 


1.80 


0.450 


3.60 


Test procedures are shown for one gate only. 


0.865 


0.865 


1.80 


0.475 


3.60 


The other gates are tested in the same manner. 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC824P Test Limits 


MC724P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25° C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v., 


*o» 


Vbot 


V ff 


Vcc 


Input Current 


i. 

in 


l 

2 


- 


600 
600 


- 


600 
600 


- 


570 
570 


/iAdc 
/xAdc 


- 


500 
500 


. 


500 
500 


- 


470 
470 


/xAdc 
fiAdc 


1 
2 


_ 


2 
1 


- 




4 
4 


Output Current 


! A5 


3 


3.0 


- 


3.0 


- 


2.85 


- 


mAdc 


2.65 


- 


2.65 


- 


2.50 


- 


mAdc 


- 


3 


- 


1,2 




4 


Output Voltage 


V 
v out 


3 
3 


_ 


500 
500 


- 


400 
400 


- 


400 
400 


mVdc 
mVdc 


- 


400 
400 


- 


300 
300 


- 


320 
320 


mVdc 
mVdc 


_ 


1 
2 


- 


- 




2,4 
1,4 


Saturation Voltage 


V CE(sat) 


3 
3 


- 


400 
400 


- 


300 
300 


- 


350 
350 


mVdc 
mVdc 


- 


300 
300 


- 


290 
290 


- 


320 
320 


mVdc 
mVdc 


- 


- 


1 
2 


- 




2,4 
1,4 


Switching Time 


t + t „ 
on off 


1,3 


_ 


_ 


_ 


48 


_ 


_ 


ns 


. 


. 


. 


48 


. 




ns 


Pulse 
In 


Pulse 
Out 






11 


2,4 


1 


3 



o 

oo 
ro 

o* 
o 

5' 

c 

8. 



Ground input pins of gates not under test. Other pins not listed are left open. 



DUAL 4-INPUT GATES 



MC725P • MC825P 



PLASTIC MRTL MC700P/800P series 




TYPICAL RESISTANCE 

VALUES 

Rl = 450 Q 

R2 = 64CS 



Two 4-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 



tljS) 6 \ \ q 



12(16) [5] 



10(16) (5J 



12 = 2 + 3 + 13 + 14 



NUMBER IN PARENTHESES 
INDICATES mW MRTL LOADING FACTOR 



i= 12 ns 

> = 69 mW (Input High) 
15 mW (Inputs Low) 



1.0V 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



_J 100 



TPin? 



MC815P 



f - 1.0 MHz 
tr < 10 ns 
tf < 10 ns 



OTPorf 



tOCMifrO- 



225 

1N3036 ^ 
OR % 
EQUIV 



1/2 MC81SP 



"*■ GROUND ALL UNUSED INPUTS. 




■*-t» +«-""" 



"" -t2-H+"~ 



TPout 



0.5 V 



0.5 V 



I 



o 

ro 
01 
-o 



















@ Test 
Temperature 
j 0°C 

MC825P < +25°C 
( +75°C 
( +15°C 

MC725P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 








(Volts) 






v in 


"on 


Vbot 


V ff 


Vcc 




0.960 


0.930 


1.80 


0.570 


3.60 




0.910 


0.880 


1.80 


0.500 


3.60 


ELECTRICAL CHARACTERISTICS 


0.820 


0.790 


1.80 


0.450 


3.60 


Test procedures are shown for one gate only. 


0.865 


0.865 


1.80 


0.475 


3.60 


The other gate is tested in the same manner. 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC825P 


Test Limits 




MC725P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Grid 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Vin 


V 

•on 


Vbot 


Vott 


V C c 


Input Current 


i. 

in 


2 
3 

13 
14 


- 


6( 


)0 


- 


600 

V 


- 


570 

T 


/xAdc 
I 


- 


500 

T 


- 


500 

? 


: 


470 

f 


fiAdc 
T 


2 
3 
13 

14 


- 


3,13,14 
2,13,14 
2,3,14 
2,3,13 


- 


11 

11 


i 


1 


Output Current 


r A5 


12 


3.00 


- 


3.00 


- 


2.85 


- 


mAdc 


2.65 


- 


2.65 


- 


2.50 


- 


mAdc 


- 


12 




2,3,13,14 


11 


4 


Output Voltage 


V . 
out 


12 
12 
12 
12 


- 


5( 


)0 


- 


4( 


)0 


- 


400 

1 


mVdc 

I 


- 


400 

T 


- 


300 

f 


- 


320 

f 


mVdc 


- 


13 

14 
2 
3 


- 


- 






2,3,4,14 
2,3,4,13 
3,4,13,14 
2,4,13,14 


Saturation Voltage 


V CE(sat) 


12 
12 
12 
12 


- 


4( 


)0 

1 


- 


3( 


)0 


- 


350 

1 


mV 


dc 

1 


- 


300 


- 


290 

T 


- 


320 


mVdc 

r 


- 


- 


13 
14 
2 
3 


- 


11 


2,3,4,14 
2,3,4,13 
3,4,13,14 
2,4,13,14 


Switching Time 


t + t „ 
on off 


2,12 


- 




- 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 


- 


- 










4 


8 






n 


s 






48 






ns 


2 


12 


11 


3,4,13,14 



o 

00 
M 
Ol 

-o 

o 

D 

5" 

c 



Ground input pins of gate not under test. Other pins not listed are left open. 



J-K FLIP-FLOPS 



MC726P • MC826P 



PLASTIC MRTL MC700P/800P series 



J-K flip-flop with direct clear and direct 
set inputs in addition to the clocked inputs. 



[1] (3) 12 


I 




[1] (3) 13 o 


S Sd Q 


o 10 (16) [5] 


[2] (5) 2 c 


T 




[1] (3) 3 


c c D Q 


o 6 (16) [5] 


[1] (3) 9 


1 





frog = 4 MHz 

Pd = 100 mW (Only Clock Input High) 
86 mW (Inputs Low) 



CLOCKED INPUT 
OPERATION ® 




DIRECT INPUT 
OPERATION © 


tn© 


tb+l® 




Sd 


Co 


Q 


Q 


s 


c 


Q 


Q 








© 


© 


1 


1 


On© 


& 


1 





1 





1 





1 








1 





1 





1 





1 


1 


1 














On 


On© 













1. Direct inputs (Co and So) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted t n and the time period subsequent 
to this transition is denoted tn+i. 

3. On is the state of the Q output in the time period tn. 

4. Clock (T) to remain unchanged. 

5. The output state will not change when the input state goes 
from Sd = Co to Sd = Co = 0. The output state cannot be 
predetermined in the case where the input goes from So = 
Cd = 1 to So = Cd = 0. 

6. Clock pulse fall time must be < 100 ns. 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 




I 



TYPICAL RESISTANCE VALUES 
Rl = 600 Q R5 = 550 Q 

R2 = 2 k R6 = 900 Q 
R3 = 640 Q R7 = 700 Q 

R4 = 300 Q R8 = 3 k 



o 

O) 

-o 



ELECTRICAL CHARACTERISTICS 



MC826P 



MC726P 



@ Test 
Temperature 
( 0°C 
+25°C 
+75°C 
+15°C 
+25°C 
+55°C 



Characteristic 



Input Current 



Output Current 



Saturation Voltage 



Symbol 



IA5 



CE(sat) 



Pin 
Under 
Test 



6 

6*# 
6*# 
6*## 

10 
10*## 
10*# 
10*## 



MC826P 



Test Limits 



0°C 



Min 



3.0 
3.0 



Max 



1200 
600 



400 



+25°C 



Min 



3.0 
3.0 



Max 



1200 
600 



300 



+75°C 



Min 



2.85 
2.85 



Max 



1140 
570 



350 



Unit 



MAdc 



mAdc 
mAdc 



mVdc 



MC726P 



Test Limits 



+15°C 



Min 



2.65 
2.65 



Max 



1000 
500 



300 



+25°C 



Min 



2.65 
2.65 



Max 



1000 
500 



290 



+55°C 



Min 



2.5 
2.5 



Max 



940 
470 



320 



Pins not listed are left open. 
* Clock Pulse to pin 2, see Figure 1. 



Unit 



MAdc 



mAdc 
mAdc 



mVdc 



TEST VOLTAGE VALUES 



(Volts) 



'In 



0.960 



0.910 



0.820 



0.865 



0.850 



0.930 



0.880 



0.790 



0.865 



0.850 



0. 800 0. 800 1. 80 



1.80 



1.80 



1.80 



1.80 



1.80 



0.570 



0.500 



0.450 



0.475 



0.460 



0. 430 3. 60 



3.60 



3.60 



3.60 



3.60 



3.60 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



# Pin 9 HIGH 
## Pin 12 HIGH 



Set by momentary application of VgoT P ri or to the 
application of the negative-going clock pulse. 



6,12 
9,10 



12 
13 

3,13 

9 

3 
3, 13 



3,13 
12 



12 



3 
3,13 

12 
13 

3,13 



11 



Gnd 
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00 

ro 
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MC726P, MC826P (continued) 



FIGURE 1 -CLOCK PULSE DEFINITION 



TIME 
INTERVAL 



GND- 



1 



V H 



-t r 



+90% 
_Vl0% 



- I 1» 



SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to V H . t r is not 
critical but should be < 1.0 /xs. 

B. Biases of all other inputs are applied. V C c is applied 
without interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . tf must remain 
within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 



MC826P 



T A 


V L 


Vh 


+ 25°C 

0°C 

+ 75°C 


+0.500 V± 2.0 mV 
+0.570 V± 2.0 mV 
+0.450 V± 2.0 mV 


+0.930 V± 2.0 mV 
+0.980 V± 2.0 mV 
+0.840 V± 2.0 mV 



MC726P 



T A 


V L 


Vh 


+ 25°C 
+ 15°C 
+ 55°C 


+ 0.460 V± 2.0 mV 
+ 0.475 V± 2.0 mV 
+ 0.430 V± 2.0 mV 


+0.900 V± 2.0 mV 
+0.915 V± 2.0 mV 
+0.850 V± 2.0 mV 



FIGURE 2-TOGGLE MODE TEST CIRCUIT 



TPtnO 



-J l—o o 



Vi MC899P 



t> 



— T^^k 

S 51 ±1.0% | 

o 1 I 



1N3063 

OR 
EQUIV 



sl;:; .%:; Q|o- 
T W^ 



0TP o 



I 



f = 4.0MHzMIN 

DUTY CYCLE = 25% MIN., 75% MAX. 

t r &t f < 10 ns 



OUTPUT FREQUENCY SHALL BE Vz OF TP in FREQUENCY. 



DUAL EXCLUSIVE } 

"OR-NOR" GATE \ 

MC764P • MC864P 



PLASTIC mW MRTL MC700P/800P series 



(1) 6 \ 


~~v. 


-T>0 5 (4) 


(1) 7 1 

(1) 8—^ 


— ^M~^\^_ 




"V^ 


(1) 9 i 

(1) 1 * 




r-T>0 3(4) 


(1) 2 j 

(1) 13 \ 


- >T T^- 




__l_^o 


(1) 14 J 


_J^ 




12= ( 1+2). (13+ 14) 
3= "l»2 + 13. 14 




tpd = 6 5 ns (Pins 5 and 3) 




*pd = 35 ns < p 'ns 10 and 12) 




P D = 25 mW 


Number 


in Parenthesis Indicates Loading Factor. 



MC764P/864P is a dual multi-purpose device. Types 
of recommended utilization include: 

Dual Exclusive OR-NOR Gate, when 6 = 8 and 7 = 9, 
then 10 = 6 • 7 + 6 • 7 (This equals the sum when 
used as a Half-Adder) and 5 = 6 • 7 + 6 • 7. 
Dual Dat a Distrib utor, with data on 6 and 9, control 
on 7_and control on 8 so that 10=9- 7 + 6 - 7 and 
5 = 9.7 + 6-7. 

Dual Gated R-S Flip-Flop, by connecting the non- 
inverted output back to an input._When pin_10 is 
connected to pin 9 then 10 = 5 = 6 • 7 and 5 = 10 
= 8 ♦ (6 + 7). Pin 10 will remain in its previous 
state (10n +1 = 10") whenever the input configuration 
is 8 ^_(6_+ 7). Another name for the flip-flop, then, 
is a R1 R2-S flip-flop. 



I 





-vw- 

R1 



R2 > 




6 6 

1 14 



GND 

TYPICAL RESISTANCE VALUES 
R1 = 1.5 kfi 
R2 = 3.6 kn 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one 
gate. The other gate is tested in the same 
manner. 



Characteristic 



Input Current 



Output Current 



Output Voltage 



Switching Times 





MC864P 



MC764P 




Symbol 



*A4 



"out 



Pin 
Under 
Test 



10 
10 



5 

10 
10 
10 



l 8+5- 



l 8+10+ 
VlO- 



5 
5 

10 
10 



MC864P TEST LIMITS 



0°C 



Min 



640 



Max 



150 



400 



+25°C 



Min 



640 



Max 



140 



350 



+75°C 



Min 



600 



Max 



140 



300 



Unit 



/iAdc 



/lAdc 



mVdc 



MC764P TEST LIMITS 



+15°C 



Min 



640 



480 
480 



Max 



150 



400 



+25°C 



Min 



640 



480 
480 



Max 



150 



300 



+55°C 



Min 



640 



480 
480 



Max 



150 



320 



Unit 



jiAdc 



TEST VOLTAGE VALUES 



(Volts) 



V s _ 



0.880 



0.830 



0.740 



0.865 



0.850 



0.800 



0.850 



0.800 



0.710 



0.865 



0.850 



1.80 



1.80 



1.80 



1.80 



1.80 



'off 



0.500 



0.460 



0.400 



0.475 



0.460 



0.800 1.80 0.430 3.60 



3.60 



3.60 



3.60 



3.60 



3.60 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



/iAdc 



mVdc 



Pulse In 



7,8,10 
6,9,10 



6,7,8,9 
8,9 
6,7 



Pulse Out 



5 
5 

10 
10 



6,7,8,9 



6,7 

8,9 

6,7,8,9 



11 



11 



11 



11 



Ground unused input pins. Other pins not listed are left open. 



o 

G) 
J* 

-a 



o 

00 

-o 

o 

3 

5' 

c 

CD 
Q. 



Gnd 



MC764P, MC864P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



— <3- 



I 



•10: 



TP out O- 



VCC 



Jp 



TEST FIXTURES 

Gates 1, 2, 5 - use any mW MRTL NOR gate. 

Gates 3, 4 — use any mW MRTL NOR gate with at least 2 inputs. 



6 

v BOT 





INPUT PULSE 
f = 4.0 MHz 
PW= 100 ns 
PH = 1.5 V 
t r = tf ^10 ns 



QUAD LATCH I 

MC767P • MC867P 



PLASTIC mW MRTL MC700P/800P series 



(1) D1 3 



T> 



(2)E 5 



H>- 



(1) D2 6 



'^^P-c^ 4 



~=o 



(1) D3 9 



,5>i-i>^° 8 



(1) D4 16 



2 Q1 (9) 



Q1 (9) 



7 Q2 (9) 



8 Q2 (9) 



~=o 



.^ZJrxk^ 



10Q3O) 



Q3 (9) 



^3>" 



15 Q4 (9) 



14 Q4 (9) 



ii5--5>i-i> Jf 



Number in Parenthesis Indicates Loading Factor. 



The MC767P/867P Quad Latch is designed for use in 
any application requiring temporary storage. A common 
enable line allows only the desired information to be 
"clocked in." When the level of the enable line is high, 
the output of each latch will be synonymous with the data 
input to that latch. When the enable line level goes low, the 
output will remain at the previous level, independent of 
any changes at the input. The MC767P/867P is available 
in a 16-pin dual in line plastic package. 



TRUTH TABLE 



E 


D 


Qn+1 


Qn+1 








Qn 


Qn 





1 


Qn 


°n 


1 








1 


1 


1 


1 






tpd(avg)* =50nstyp 

Pq = 110mW typ 

ton + toff 
Avg t pd = 



1/4 OF CIRCUIT SHOWN 



R3 L^> 

; o-^ww — [ 





-o Vqc 



R1 
-JWV- 



R1 
-AA/V- 



TYPICAL RESISTANCE VALUES 
R1 = 1.5 k R3= 75012 

R2 = 3.6 k 



^.j-Xl 



I 



ELECTRICAL CHARACTERS 

Test procedures are shown for only 
atch. The other latches are tested ir 


ncs 

one 
the 










@ Test 
Temperature 

MC867P I +25°C 
( +75°C 
( +15°C 

MC767P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 


Gnd 


same manner. 


v in 


v„„ 


^BOT 


V„« 


"cc 




0.880 


0.850 


1.80 


0.500 


3.60 




0.830 


0.800 


1.80 


0.460 


3.60 




0.740 


0.710 


1.80 


0.400 


3.60 




0.865 


0.865 


1.80 


0.475 


3.60 




0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC867P Test Limits 


MC767P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+7SX 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


v in 


V on 


^BOT 


V oH 


Vcc 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input Current 


2 I. 
in 


3 

5 


- 


150 
300 


- 


140 
280 


. 


140 
280 


fiAdc 
liAAc 


. 


150 
300 


- 


150 
300 


. 


150 
300 


/lAdc 
/uAdc 


3 

5 


- 


- 


- 


13 
13 


4,5 
4 


Output Current 


J A9 


1 
2 


-1.28 
-1.28 


- 


-1.28 
-1.28 


- 


-1.20 
-1.20 


- 


mAdc 
mAdc 


-1.28 
-1.28 


- 


-1.28 
-1.28 


- 


-1.28 
-1.28 


- 


mAdc 
mAdc 


3,5 
5 


1 
2 


- 


- 


13 
13 


4 
3,4 


Saturation Voltage 


V CE(sat) 


1 

2 
1 
2 


- 


2 


50 

1 


- 


2 


50 


- 


250 


mVdc 


- 


220 

T 


- 


230 

T 


- 


320 

T 


mVdc 

f 


5 

3,5 
3,5* 
3,5** 


- 


- 


- 


13 

J 


3,4 

4 

3,4,5* 

3,4,5** 


Power Supply 
Drain Current 


*PD 


13 


- 


- 


- 


35 


- 


~ 


mAdc 


" 


• 


- 


35 


- 


- 


mAdc 


- 


- 


- 


- 


13 


4,5 


Switching Times 


4+1 + 
4-1- 
4+2- 
4-2+ 


1 
1 
2 
2 


- 




- 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 




- 










7 
7 
9 
6 


5 









n 


s 

1 






75 
70 
90 
60 






ns 
f 


3 


i 
l 

2 
2 


5 


13 

T 


4 



o 

■"•si 

G) 



O 
00 

o 

-o 



o 

3 
r+ 

3* 

c 

CD 



Ground inputs of latches not under test. Other pins not listed are left open. 

A negative pulse from V m to ground is applied to pin 5, then 2. ms later a positive pulse from ground to Vi n is applied to pin 3 for measurement of Vce on P in 1- 
A negative pulse from Vi n to ground is applied to pin 5, then 2. ms later a positive pulse from Vi n to ground is applied to pin 3 for measurement of Vce on P m 2- 



MC767P, MC867P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



O 



TP out 
O 



1.5 V — | 1 Input 

V 







3> 



Input Pulse 



f = 1.0 MHz 
t r = tf = < 1 ns 






i_y 



1 N3036 
or Equiv "T" 



t=E> 



V B OT 



\ 



tD+Q- - 



TP out <Q) 



TP out <Q) 



\o.5 V 



t D _Q+ — ■> 



jF 7 



\ 



«•— *D-Q- 



tD+Q+ 



I 



I BCD-TO-DECIMAL DECODER 

MC770P • MC870P 



PLASTIC mW MRTL MC700P/800P series 



(0.75)12 

2 °° — L^TV 50- 



(a75)11 r\ r\ 



<o.75>is t^ 



(0.75) 14 



-t>-K>- " 




7(7) 



O^ 




O^' 



Number in Parenthesis Indicates Loading Factor. 



The MC770P/870P is a monolithic BCD to decimal 
decoder consisting of eight inverters and ten 4-input NOR 
gates which are utilized to convert binary coded decimal 
(8-4-2-1) input to an output, via the appropriate one of ten 
output lines. 



Value 
Pin No. 
Logic Level 


TRUTH TABLE 






INPUT (BCD) 


OUTPUT (DECIMAL) 




23 


22 


21 


20 





1 


2 


3 


4 


5 


6 


7 


8 


9 


14 


15 


11 


12 


10 


9 


8 


7 


6 


5 


3 


2 


1 


16 














1 








































1 





1 




































1 











1 

































1 


1 











1 



























1 




















1 
























1 





1 

















1 





















1 


1 























1 


















1 


1 


1 























1 












1 



































1 









1 








1 





























1 






1 





1 







































1 





1 


1 




































1 


1 










































1 


1 





1 




































1 


1 


1 







































1 


1 


1 


1 




































t pd = 36 ns 






Prj = 100 mW typ (All inputs high) 





4-INPUT "NOR" GATE (1-OF-10) 



I 



2k 
v CCO VW- 



O Output 



\l 



(From Drivers) 



DUAL SERIES INVERTING DRIVER (1-OF-4) 




P suffix = 16 pin dual-in-line plastic package, Case 612. 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 


Gnd 


@ Test 


(Volts) 


Temperature 


v,„ 


v„„ 


Vbot 


v„ w 


Vcc 


( 0°C 


0.880 


0.850 


1.80 


0.500 


3.60 


MC870PJ +25°C 


0.830 


0.800 


1.80 


0.460 


3.60 


( +75°C 


0.740 


0.710 


1.80 


0.400 


3.60 


( +15°C 


0.865 


0.865 


1.80 


0.475 


3.60 


MC770PJ +25°C 


0. 850 


0.850 


1.80 


0.460 


3.60 


( +55°C 


0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC870P Test Limits 


MC770P Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


v in 


v„„ 


^BOT 


VoH 


v cc 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input Current 


0.75I. n 


n 

12 
14 
15 


: 


113 

1 


: 


105 

1 


- 


105 


/iAdc 

I 


- 


113 

1 


- 


113 

1 


: 


113 

1 


fiAdc 

1 


n 

12 

14 
15 


- 


- 


- 


13 

I 


4,12,14,15 
4,11,14,15 
4,11,12,15 
4,11,12,14 


Output Current 


X A7* 


10 


-1.05 


- 


-0.98 


- 


-0.98 


- 


mAdc 


-1.05 


- 


-1.05 


- 


-1.05 


- 


mAdc 


- 


10* 


- 


* 


13 


4 


Output Voltage 


v out 


1** 


- 


400 


- 


350 


- 


300 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


** 


- 


** 


13 


4 


Power Supply 
Current Drain 


L PD 


13 


- 


- 


- 


42 


- 


- 


mAdc 


- 


- 


- 


42 


- 


- 


mAdc 


11,12,14,15 


- 


- 


- 


13 


4 


Switching Times 


'14+1+ 
l 14-l- 
t 15+6+ 
l 15-6- 
41+8+ 

4i-8- 

42+9+ 
42-9- 


1 
1 

6 
6 
8 
8 
9 
9 


- 


- 


- 


65 
50 
65 
50 
65 
50 
65 
50 


- 






- 


- 


- 


65 
50 
65 
50 
65 
50 
65 
50 


- 


- 




Pulse 
In 


Pulse 
Out 


- 


- 




4,11,12,15 
4,11,12,15 
4,11,12,14 
4,11,12,14 
4,12,14,15 
4,12,14,15 
4,11,14,15 
4,11,14,15 




- 


n 


B 


ns 


14 
14 
15 
15 
11 
11 
12 
12 


l 
l 

6 
6 
8 
8 
9 
9 


13 

T 



2 
o 

o 



o 

00 
■"si 

o 

o* 
o 

3 

5' 

c 



Pins not listed are left open. 

♦Test is shown for one output only. The other outputs are tested in the same manner. Inputs must have V n and v off applied in accordance with the truth table for the output under test. 
**Test shown is for one output only. All nine outputs, excepting the one which is "ON" according to the truth table, are to be tested for all usable input configurations shown in the truth 
table - a total of 90 tests. 



MC770P, MC870P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



I 




1.5 V 

V 

PW = 500 ns 
t r - tf = 1 ns 

f = 1.0MHz 

V cc = Pin 13 
Gnd = Pin 4 



Switching Circuit indicates one input and one output. Other 
input and output combinations are tested in a similar manner. 



o~ 



Any mWMRTL 

NOR Gate with 

at least two 

inputs 



Load and driving gates must be of same 
series as unit under test. 



L 0.5 V 

«-t++ 



Y 



QUAD EXCLUSIVE OR GATES 



PLASTIC MRTL MC700P/800P series 



MC771P • MC871P 



Four gate arrays designed to provide the Exclusive OR func- 
tion. The output is high only if one input is high and all other 
inputs are low. 



[2] (5) 1- 



[2] (5) 2— *— — 




[2] (5) 6- 



[2] (5) 7— *— — O 



[2] (5) 9 



3 (16) [5] 



[2] (5) 10- 




8(16) [5] 




[2] (5) 12- 



5 (16) [5] 



[2] (5) 13- 




14 (16) [5] 



POSITIVE LOGIC 

3=1 • 2 + T • 2 

tpd = 12 ns typ 
P D = 87 mW typ 

NUMBER IN PARENTHESIS INDICATES 
LOADING FACTOR FOR mW MRTL 

NUMBER IN BRACKETS INDICATES 
LOADING FACTOR FOR MRTL 



I 









@ Test 
Temperature 
( 0°C 

MC871P < +25°C 
( +75°C 
i +15°C 

MC771P ( +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 




V* 


V . 


"bot 


"off 


Vcc 


ELECTRICAL CHARACTERISTICS 


0.960 


0.930 


1.80 


0.570 


3.60 


0.910 


0.880 


1.80 


0.500 


3.60 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 


0.820 


0.790 


1.80 


0.450 


3.60 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 | 0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC871P Test Limits 


MC771P Test Limits 


AP 


TEST VOLTAGE 
PLIED TO PINS LISTED BELI 


DW: 


Gnd 


0°C 


+25°C 


+75"C 


Unit 


+15-G 


+25-C 


+55°C 


Unit 


Min 


Max 


Mm 


Max 


Min 


Max 


Min 


Max 


Mil J Max 


Min 


Max 


Vi. 


v„ 


"bot 


v.« 


Vcc 


Input Current 


2I. n 


l 

2 


: 


1.2 
1.2 


: 


1.2 
1.2 


: 


l.l 
l.l 


mAdc 
mAdc 


: 


1.00 
1.00 


1.00 
1.00 


: 


0.94 
0.94 


mAdc 
mAdc 


1 
2 


: 


2 

1 


- 


11 
11 


4 
4 


Output Current 


'A5 


3 
3 


3.00 
3.00 


I 


3.00 
3.00 


'- 


2.85 
3.00 


I 


mAdc 
mAdc 


2.65 
2.65 


- 


2.65 ! - 
2.65 j - 


2.50 
2.50 


- 


mAdc 
mAdc 


- 


1,3 
2,3 


- 


2 
1 


11 
11 


4 
4 


Output Voltage 


V 
out 


3 
3 


" 


500 
500 


: 


400 
400 


- 


400 
400 


mVdc 
mVdc 


- 


400 
400 


- | 300 

- i 300 


'- 


320 
320 


mVdc 
mVdc 


- 


1,2 


- 


1,2 


11 
11 


4 
4 


Switching Time 


t 


1+3- 
1-3+ 
2+3+ 
2-3- 


"_ 


| 


: 


40 

1 


- 


j 


1 




- 


40 

1 


- 


- 


ns 

.1 


Pulse 
In 


2 
2 


Pulse 
Out 


1 
1 


11 

1 


4 

1 


\ 


\ 


1 
1 
2 
2 


3 

1 



Ground inputs of gates not under test. Other pins not listed are left open. 



MC771P, MC871P (continued) 



I 




TYPICAL RESISTANCE VALUES 
R1 = 450 Q, 
R2 = 640 fi 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 




o~ 





0.5 V ^~f l 2"3- 



0.5 V 0.5 V 



DUAL HALF-ADDERS 



MC775P • MC875P 



PLASTIC MRTL MC700P/800P series 



09 910 




130 129 




AK>1M 



Rl Rl< 
6 5i 



TYPICAL RESISTANCE 

VALUES 

Rl = 450Q 

R2 = 640Q 

R3 = 800fi 



|R1 Rl? 
26 40 3i 
GND 



Two half-adder devices in a single package. Each 
device can be used to supply the SUM and CARRY oper- 
ations on two input signals. E g.,if the inputs are applied 
to pins 1 and 14, and their complements to pins 2 and 
3, the SUM of the inputs appears on pin 13 while the 
CARRY appears on pin 12. 



[1] (3) 1 

[1] (3) 14 

[1] (3) 

[1] (3) 

[1] (3) 

[1] (3) 6 

[1] (3) 

[1] (3) 8 






13 (16) [5] 
12 (13) [4] 



10 (13) [4] 
9 (16) [5] 



IF: 2 = 1, & 3 = 14 
THEN: 12 = 1 • 14, & 13: 



: 1 • 14 + 1 • 14 



tpd = 20 ns typ 
Pd = 120 mW typ 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR tnW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



MC815P 



TP,, 



TPout 






100 



1.0 V 



1N3063 

OR 
EQUIV 



MC815P 



GROUND UNUSED INPUT PINS - 



TPh 



TPout 



k tl + U+- h— tl — 13— — 



-J-0.5V 



J [ 1 0.5 V 



MC815P 



TPi, 



TPout 






1.0 v 



-\ 10 ° I- 



225 

1N3063 . 
OR t 
EQUIV 



w mm tp ~ 



MC815P 



I-T.2+I2-H I- 



i GROUND UNUSED INPUT PINS 
^0.5V 



I 



fe-12-H 



TPout 



\ 



0.5 V 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one half-adder only. 
The other half-adder is tested in the same manner. 



MC875P 



MC775P 



@ Test 
Temperature 
( 0°C 
+25°C 
+75°C 
+15°C 
+25°C 
+55°C 



Characteristic 



Input Current 



Output Current 



Output Voltage 



Saturation Voltage 



Switching Time 



Symbol 



X A4 
! A5 



*A5 



CE(sat) 



Pin 
Under 
Test 



2+12 
2-12+ 
1+13+ 
1-13 



MC875P 



Test Limits 



0°C 



Min 



2.4 
3.0 
3.0 



Max 



600 



500 

I 



400 



+25°C 



Min 



2.4 
3.0 
3.0 



Max 



600 



400 

J 



300 



20 
30 
36 
36 



+75°C 



Min 



2.28 
2.85 
2.85 



Max 



570 



400 

I 



350 



Unit 



MAdc 



mAdc 



mVdc 



mVdc 



MC775P 



Test Limits 



+15°C 



Min 



2.65 
2.65 



Max 



500 



400 

I 



300 



+25°C 



Min 



2.65 
2.65 



Max 



500 



300 



290 



20 
30 
36 
36 



+55°C 



Min 



2.5 
2.5 



Ground inputs of half -adder not under test. Other pins not listed are left open. 



Max 



470 



320 



320 



Unit 



MAdc 



mAdc 
mAdc 



mVdc 



TEST VOLTAGE VALUES 



(Volts) 



0.960 



0.910 



0.820 



0.865 



0.850 



0.930 



0.880 



0.790 



0.865 



0.850 



0. 800 0. 800 1. 80 



1.80 



1.80 



1.80 



1.80 



1.80 



0.570 



0.500 



0.450 



0.460 



0.430 3.60 



3.60 



3.60 



3.60 



3.60 



3.60 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



Pulse 
In 



12 
1, 2, 13 
3,13,14 



Pulse 
Out 



1,13 



2 

3 
1, 14 
2,3 



2,3 



2,3 
1, 14 



11 



11 



Gnd 



4 

4 
4,12 
4,12 



DUAL J-K FLIP-FLOPS 



PLASTIC mW MRTL MC700P/800P series 



MC776P • MC876P 



Two J-K flip-flops in a single package. Each flip-flop 
has a direct clear input in addition to the clocked inputs. 



(1) 


3 


S 




a 


(2) 


2^— O 


T 






(1) 


1 


C 


Cd 


Q 


(1) 


12 




I 




(1) 


5— O 


s 




Q 


(2) 


6^—0 


T 






(1) 


7 C 


C 


Cd 


Q 








1 





-9 (2) 



froG = 3 MHz min 
Pd = 41 mW (Only Clock Input High) 
29 mW (All Inputs Low) 



CLOCKED INPUT 
OPERATION® 



tn© 


t„+,® 


s 


c 


Q 


Q 


1 


1 


Qn® 


On 


1 





1 








1 





1 








Qn 


Qn® 



NUMBER IN PARENTHESIS 
INDICATES LOADING FACTOR 



® Direct input (Cd) must be low. 

© The time period prior to the negative transi- 
tion of the clock pulse is denoted tn and the 
time period subsequent to this transition is 
denoted Wi- 

© Qn is the state of the Q output in the time 
period tn. 




u^5W22r^ 




Rl = 1.5k R3 = 3.0k 
R2 = 3.6k R4 = 750S 



M _ 
-o Q 



8_ 
-OQ 



-OC 

4 
-OGND 



I 





ISTICS 

i flip-flop only, 
same manner. 


















©Test 
Tempentore 
( 0°C 

MC876P < +25*C 
( +75 C C 
( +15°C 

MC776P ) +25°C 
( +55°C 


TEST VALUES 








(Votts) 


l* 






v ta 


v* 


w 


v* 


Vcc 


■o 




0.880 


0.850 


1.80 


0.500 


3.60 


270 




0.830 


0.800 


1.80 


0.460 


3.60 


290 


ELECTRICAL CHARACTER 


0.740 


0.710 


1.80 


0.400 


3.60 


255 


Test procedures are shown for om 


0.865 


0.865 


1.80 


0.475 


3.60 


270 


The other flip-flop is tested in the 


0.850 


0.850 


1.80 


0.460 


3.60 


270 




0.800 


0.800 


1.80 


0.430 


3.60 


270 


Characteristic 


Symbol 


Pm 


MC876P 


Test Limits 






MC776P 


Test Limits 




TEST VALUES 
APPLIED TO PINS LISTED BELOW: 






e C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55*C 


Unit 


Test 


Mil) 


Max 


Mm 


Max 


Min 


Max 


Min 


Max 


Mm 


Max 


Min 


Max 


v h 


v„ 


V B0T 


Vrtf 


Vcc 


lo 


find 


Input Current 


hn 


l 


- 


150 


- 


140 


- 


140 


(iAdc 


- 


150 


- 


150 


- 


150 


fjAdc 


1 


- 


13 


- 


11 


- 


4 




2I in 


2 


- 


300 


- c 


280 


- 


280 






- 


300 


- 


300 


- 


300 






2 


- 


1, 3 


- 






- 








J in 


3 


- 


150 


- 


140 


- 


140 






- 


150 


- 


150 


- 


150 






3 


- 


14 


- 






- 








hn 


12 


- 


150 


- 


140 


- 


140 


f 


- 


150 


- 


150 


- 


150 


t 


12 


- 


14 


- 


f 


- 




1 


Output Current 


J A2 


13 


320 


- 


320 


- 


300 


- 


ILiAdc 


320 


- 


320 


- 


320 


- 


(jAdc 


- 


13 


1 


12 


11 


- 


4, 14 § 






14 




- 




- 




- 






- 




- 






- 






- 


14 


3, 12 


- 






- 


1 






14 


1 


- 


1 


- 


i 


- 


1 


1 


- 


1 


- 


T 


- 


f 


- 


12, 14 


3 


- 


f 


- 


\ 


Output Voltage 


v out 


13 


- 


400 


- 


350 


- 


300 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


12 


- 


- 






- 


4, 14 






13 


- 






- 






- 










- 






- 






- 










- 


14 


- 


- 






- 


4, 13 § 






13*t 


- 






- 






- 










- 






- 






- 










- 


1, 3 


- 


- 






14 


4, 12 






13*# 


- 






- 






- 










- 






- 






- 










- 


1 


- 


3 






1 










13*# 


- 






- 






- 










- 






- 






- 










- 


- 


- 


1, 3 






| 


\ 


' 






14 


- 


' 


1 


- 


\ 


r 


- 


\ 


1 


1 


i 


- 


f 


- 


I 


- 


f 


T 


- 


13 


- 


- 


V 




14 § 


Saturation Voltage 


V CE(sat) 


13 


- 


250 


- 


250 


- 


250 


mVdc 


- 


220 


- 


230 


- 


320 


mVdc 


- 


- 


12 


- 


11 


- 


4, 14 






13 


- 




- 




- 




1 


- 


1 


- 




- 








- 


- 


- 


- 


1 


- 


4, 13 § 






14 


- 


? 


- 


1 


- 


V 


1 


- 


1 


- 


1 


- 


? 


\ 


- 


- 


- 


12 


1 


- 


4, 14 § 


Turn On Voltage 


V on 


13*# 


850 


- 


800 


- 


710 


- 


mVdc 


865 


- 


850 


- 


800 


- 


mVdc 


- 


1, 3 


- 


- 


11 


13 


4, 12 






13*t 


1 


- 


1 


- 




- 


1 


1 


- 






- 






- 




- 


3 


- 


1 


1 


1 










13*t 


i 


- 


\ 


- 


V 


- 


J 


? 


- 




1 


- 


" 


- 


1 


- 


- 


« 


1, 3 


1 


f 


1 





* Clock Pulse to pin 2 

t Pin 13 = LOW) Set by a momentary ground prior to the 

# Pin 14 = LOW J application of the negative-going clock. 



§ ground thru diode (cathode to ground). 
Ground inputs of flip-flop not under test. 
Other pins not listed are left open. 



MC776P, MC876P (continued) 



TOGGLE MODE TEST CIRCUIT 



■=" o- 



PULSE 
1.0 V I — I INPUT 



f = 3.0 MHz 

Duty Cycle = 35% to 65%. 

t r &t t < 10 ns 



CM> 



IS>-J 



1220 
• ±1.0% 

IN3063 

OR 

EQUIVALENT 



. c . : : : :Cd:>:::. q ; » 



;K50pF 



1. Set up the circuit with the Input Pulse as given. 

2. The circuit should toggle with an output (TP„rf) sense frequency of 1.5 
MHz as the duty cycle is varied between 35% and 65%. 



CLOCK PULSE 



HC776P 


Ta 


Vl 


Vh 


15°C 


0.475 V 


0.915 V 


25°C 


0.460 V 


0.900 V 


55"C 


0.430 V 


0.850 V 



MC87EP 


Ta 


Vl 


Vh 


0°C 


0.50 V 


0.900 V 


25°C 


0.46 V 


0.850 V 


75°C 


0.40 V 


0.760 V 



All values are ±2.0mV 



CLOCK PULSE DEFINITION 



I 



TIME 
INTERVAL 



90% '— ' 



r 

-Jf-io 



-t, 

90% 



T 

SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to V H . t, is not criti- 
cal, but should be < 1.0 jus. 

B. Biases of all other inputs are applied. Vcc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . tr must 
remain within 10 ns minimum and 200 ns maximum. 

E. Electrical measurements are read out Load current over- 
shoot must be limited to 10% or the flip-flop may be 
tripped and the wrong output conditions occur. 



I BINARY UP COUNTER 

MC777P • MC877P 



PLASTIC MRTL MC700P/800P series 



This monolithic binary counter has outputs correspond- 
ing to a standard 8-4-2-1 binary code, with individual presets 
and a common preclear input. 



[1] (3) [3] (10) [1] (3) [3] (10) [1] (3) [3] (10) [1] (3) [3] (10) 
14 13 5 10 6 9 7 8 



I 




[1] (3) 



[3] (9) 



12 Preclear 



Numbers in Brackets Indicate MRTL Loading Factor. 
Numbers in Parenthesis Indicate mW MRTL Loading Factor. 



DECODING LOGIC 





A BCD 


1 


A B C D 


2 


A BCD 


3 


A BCD 


4 


A B C D 


5 


A BCD 


6 


A B C D 


7 


A B CD 


8 


A BCD 


9 


A BCD 


10 


A BCD 


11 


A BCD 


12 


ABC D 


13 


ABC D 


14 


ABCD 


15 


A B C D 



f Tog = 40MHz 
P D = 180 mWtyp 



n — 1.0 V 
J I OV 



TOGGLE TEST CIRCUIT AND WAVEFORMS 



V C C TP in V CC TP out 

9 9 V C C 




IN 3063 
or Equiv 



PW = 100 ns 
f = LOMHztyp 



T = Any MRTL NOR gate. 

| = Any MRTL 3-input NOR gate. 



PRECLEAR — | 

TP . jiJiJijnjiJiJiJijnJijnjxnjiJT^ 




o 

-J 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one flip-flop 
only. The other flip-flops are tested in the 
same manner. 



Characteristic 



Input Current 



Output Current 



Output Voltage 



Saturation Voltage 



Power Supply 
Current Drain 



Switching Times 



@ Test 
Temperature 

( °: c 

MC877P < +25 C 
( +75°C 
I +15°C 

MC777P ! +25°C 
( +55°C 



TEST VOLTAGE VALUES 



(Volts) 



V in 



0.960 



0.910 



0.820 



0.865 



0.850 



0.800 



Symbol 



^n 

I. 

in 

3 I. 



Pin 
Under 
Test 



MC877P Test Limits 



'out 



^CE(sat) 



I T 



o°c 



Min 



-1.80 



Max 



600 
600 
1800 



+25°C 



Min 



Max 



600 
600 
1800 



+75°C 



Min 



500 
400 



300 



100 
75 



■1.71 



Max 



570 
570 
1710 



400 



350 



Unit 



/jiAdc 



mAdc 



mVdc 



mVdc 



mAdc 



MC777P Test Limits 



+15°C 



Min 



1.65 



Max 



500 
500 
1500 



+25°C 



Min 



-1.65 



300 



Max 



500 
500 
1500 



300 



290 



80 



+55°C 



Min 



-1.56 



Max 



470 
470 
1410 



320 



320 



100 

75 



Unit 



luAdc 



mVdc 



mVdc 



0.930 



0.880 



0.790 



0.865 



0.850 



0.800 



"bot 



80 



80 



80 



80 



80 



80 



"off 



0.570 



0.500 



0.450 



0.475 



0.460 



0.430 



3.60 
3.60 



3.60 



3.60 
3.60 
3.60 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



Pulse 
In 



Pulse 
Out 



"bot 



"off 



*Add1v a momentary ground to pin 10 prior to measurement 

Ground ln™t pins of flip-flops not under test. Other pins not listed are left open. 



Gnd 



4.10* 



O 
00 

"V 

o 

r+ 

c 



MC777P, MC877P (continued) 



I 




TYPICAL RESISTANCE VALUES 

R1 = 1.5k R3 = 750O 

R2 - 640 « R4 - 450 « 

R5 - 600 n 



DUAL TYPE D FLIP-FLOPS 



PLASTIC mW MRTL MC700P/800P series 



MC778P • MC878P 



The type "D" Flip-Flop is a storage element that 
stores the state of the S input during negative transi- 
tions of the T input. The flip-flop state is not affected by 
changes in the S input during either the low or the high 
state of the T input. So and Co inputs may be used for 
asynchronous operation. 



(1) 


2 




~| 






(1) 


3— -0 


S 


SO Q 


9— 14 


(3) 


(1.8) 


12 


T 


Co Q 


0— 1 


(3) 


(1) 
0) 


n 




1 
















1 




(1) 


5—0 


S 


So Q 


>— 8 


(3) 


(1.8) 


10— C 


T 














Co 5 


0— 7 


(3) 


(1) 


9 




1 







DIRECT INPUT 
OPERATION® 



So 


Co 


Q 


5 








© 


© 


1 





1 








1 





1 


1 


1 









CLOCKED INPUT 
OPERATION© 



t»® 


fc+l© 


s 


Q 


Q 


1 


1 











1 



NUMBER IN PARENTHESIS 
INDICATES LOADING FACTOR 

Pd = 48 mW (Direct Set, So, 

and Direct Clear, Co, Low; 

all other inputs high) 

35 mW (All Inputs Low) 

frog - 1 MHz 

© Clock (T input) must be high. 

© The output state will not change when the 
input state goes from So = Co to So = Cd 
= 0. The output state cannot be predeter- 
mined in the case where input goes from So 
= Co = 1 to Sd = Co = 0. 

© Direct inputs (So and Co) must be low. 

© The time period prior to the negative transi- 
tion of the clock pulse is denoted t, and the 
time period subsequent to this transition 
is denoted t,+ 1- 




TYPICAL RESISTANCE 
VALUES 
Rl = 1.5k 
R2 = 3.6k 
R3 = 180Q 
R4 = 4802 



I 













@ Test 
Temperature 
( 0°C 

MC878P < +25°C 
( +75°C 
( +15"C 

MC778P < +25°C 
( +55"C 




















2 

o 
>J 

00 

2 
o 

00 




TEST VOLTAGE VALUES 






(Volts) 


Kfi±1 / 




v iB 


u 

■on 


"bot 


Voff 


v cc 


Vu 


Vr* 


•si 
00 




0.880 


0.850 


1.80 


0.500 


3.60 


0.45 


4.3 


ELECTRICAL CHARACTERISTICS 


0.830 


0.800 


1.80 


0.460 


3.60 


0.40 


4.3 


o 
O 


0.740 


0.710 


1.80 


0.400 


3.60 


0.35 


4.7 




Test procedures are shown for one flip-flop only. 


0.865 


0.865 


1.80 


0.475 


3.60 


- 


4.6 


3 

c 


The other flip-flop is tested in the same manner. 


0.850 


0.850 


1.80 


0.460 


3.60 


- 


4.8 


CD 
Q. 










0.800 


0.800 


1.80 


0.430 


3.60 


_ 


5.0 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC878P Test Limits 




MC778P 


Test Limits 




TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 










0°C 


+25° C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 




Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V|„ 


u 

•on 


Vbot 


"off 


V C c 


v., 


Vr* 


Gnd 




Input Current 


i. 

in 

I. 
in 

1.8 1. 
in 

1.81. 
in 

I. 
in 


2 
3 
12 
12 
13 


- 


150 
150 
270 
270 
150 


- 


140 
140 
250 
250 
140 


- 


140 
140 
250 
250 
140 


MAdc 


- 


150 
150 
270 
270 
150 


- 


150 
150 
270 
270 
150 


- 


150 
150 
270 
270 
150 


fiAdc 
? 


2 
3 
12 
12 
13 


- 


3 
3 


12 
12 

12 


11 

f 




12 
12 

12 


4, 13 

2, 4, 13 

2, 3, 4, 13 

2, 4, 13 

2, 3, 4 




Output Current 


J A3 


1 
1 

14 
14 


45 




1 


- 


4, 

1 





- 


3 


J5 

1 


- 




dc 


420 

T 


- 


420 


- 


420 


- 


fxAdc 

1 


1 
1 

14 
14 


12 

12 
3 


3, 13 
13 
2 
2 


2 
2, 12 

13 
12, 13 


11 

1 


- 


12 
12 


4 
3, 4 
3, 4 

4 




Output Voltage 


v 

out 


1 
1 

14 
14 


- 


4( 

1 





- 


350 


- 


3 

1 


DO 


mV 


dc 


- 


400 

1 


- 


300 

T 


- 


320 


mVdc 


- 


2 

14 
13 
1 


12, 13 

12 
2, 12 

12 


; 


11 


- 


- 


3, 4 

2, 3, 4, 13 

3, 4 




Saturation Voltage 


V CE(sat) 


1 
14 


- 


250 
250 


- 


250 
250 


- 


250 
250 


mVdc 
mVdc 


- 


220 
220 


- 


230 
230 


- 


320 
320 


mVdc 
mVdc 


- 


3 


13 
2 


12 
3, 12 


11 
11 


- 


12 
12 


2, 4 
4, 13 




Leakage Current 
* Apply to V thru 


! L 


11 




100 

1 L 


100 


- 


100 


/iAdc 


- 


- 


- 


- 


- 


- 


/iAdc 


- 


- 




- 


- 


11 


- k 3, 4, 12, 13 

1— 





MC778P, MC878P (continued) 



SWITCHING TIMES 
TEST CIRCUIT AND WAVEFORMS 



FIGURE 1 



»J 5 < 



TPout p ' 



TPout Q 



t T -c 



\ 



£ 



I 



•0.5 V 



r 



T 



E 

tf 



0.5 V 
0.5 V 



T 



0.5 V 



1 



TP:„ TP out Q TP outp 

9 9 



Vi MC898P 




L5 ^n. 



INPUT PULSE: 

PW = ADJUST FOR TP Pn 
AS SHOWN 
f = 1.0 MHz TYPICAL 
t r & tf < 10 ns 



220 
±1.0% 
IN3063 
OR 
EQUIVALENT , k 



s: : : ? t 2 : :-0|» 



: x : Cd::.Q 



i.OpF 



1N3063 
% OR 
EQUIVALENT 



TEST 


IMXIMUM 
(ns@25°C) 


*T-Q+ 


120 


t T -0- 


80 


t T -0- 


80 


( T-p+ 


120 



SWITCHING 
TIMES 



FIGURE 2A - SET-UP AND RELEASE TIMES TEST CIRCUIT 



1 



TP in2 TP inl 
9 9 



MC898P 








TPout P TP ou t p 

9 ? 



sx s . D . : :Q 



>:-c D :-K 



INPUT PULSE: 

V H = 1.5 V 
V L = 0V 
t r & tf < 10 ns 
f = 3.0 MHz 



1N3063 

OR 

EQUIVALENT 



J 220 

1N3063 
r OR 
EQUIVALENT 



Q°" 



INPUT PULSES ARE ADJUSTED TO PRODUCE TP ln , TP in , is defined as 
AND TP in 2 SHOWN IN FIGURES 2B AND 2C. the data P ulse 

TP in 2 is defined as 
the clock pulse 



FIGURE 2B - SET-UP TIME WAVEFORMS 



TP;„ 2 — CLOCK PULSE 
(PULSE INPUT TO T) 



TP ; „ , _ DATA PULSE 
(PULSE INPUT TO S) 



J X 



-GND- 



55 ns 



0.5 V 
_i_ 



—I—- 



I 



- — PW2 ► t 



0.5 V 
1 



IF Q WAS HIGH, IT WILL REMAIN HIGH; PW1 = 100 ns min. 

IF Q WAS LOW; IT WILL GO HIGH. PW2 = 80 ±5 ns 



FIGURE 2C - RELEASE TIME WAVEFORMS 



TP ; „2 — CLOCK PULSE 
(PULSE INPUT TO T) 



TP in , _ DATA PULSE 
(PULSE INPUT TO S) 



-PW1- 



J \ 



-GND 

55 ns 



0.5 V 



0.5 V 



IF Q WAS LOW, IT WILL REMAIN LOW; 
IF Q WAS HIGH, IT WILL GO LOW. 



PW1 = 100 ns min. 
PW2 = 80 ±5 ns 



MULTIFUNCTION DEVICES 

(1 J-K Flip-Flop, 1 Expander, 2 Buffers) 

MC779P • MC879P 



PLASTIC MRTL MC700P/800P series 



A medium -power monolithic device 
consisting of one J-K flip-flop, one expander, 
and two buffer circuits in a single package. 
This J-K flip-flop can be operated in the tog- 
gling mode. Simultaneous logic ONE pulses 
applied to the SET and CLEAR terminals 
cause the output state to reverse. A direct 
clear input allows asynchronous entry for 
preclearing counters, inserting parallel data 
into registers, and other similar applications. 
The MRTL expander is designed to increase 
the fan-in capability of gates with expander 
inputs, and the buffers are high fan-out 
gates with single inputs. 



I 



CLOCKED INPUT OPERATION © 



tn® 


tl+l® 


S 


c 


Q 


Q 


1 


1 


On® 


On 


1 





1 








1 





1 








a. 


Q»® 



[2] (6) 1 — £>>-£>— 2 (80) [25] 
[2] (6) 14— £><)-£>— 13 (80) [25] 
[1.3] (3.75) 3 1 ^O— * 12 



[1] (3) 5^ 

[2] (5) 6. 

[1] (3) 7 • 

[1] (3) 10 



S Q 

T 
CCoQ 



• 9 (10) [3] 
■ 8 (10) [3] 



2 = 1 
12 = 3 





MHz 


t* 


PdGhW) 


(Inputs High) 


(Inputs Low) 


FLIP-FLOP 


4 


- 


91* 


79 


EACH BUFFER 


- 


15 


25 


45 


EXPANDER 


- 


12 


25 


Negligible 



lOnly Clock flout M0I 



1. Direct input (Co) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted t, and the time period subsequent 
to this transition is denoted tn+i. 

3. Qn is the state of the Q output in the time period t,. 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 




TYPICAL RESISTANCE VALUES 
Rl = 450 R3 = 510 
R2 = 640 R4 = 225 

R5 = 100 



ELECTRICAL CHARACTERISTICS 



MC879P 



MC779P 



@ Test 
Temperature 
( 0"C 
+25°C 
+75°C 
+15'C 
+25°C 
+55°C 



Characteristic 



Input Current 



Output Current 



Output Voltage 



Saturation Voltage 



Switching Time 



Symbol 



2Iin 
Iin 
Iin 
2Iin 
Iin 
Iin 
2Iin 



lAB 
IA3 
IA3 
IA3 
J A5 
lAB 



out 



'CE(sat) 



Pin 
Under 



Test 



8 

9## 
12 
13 



2 

8A## 
8A** 
8<Y** 

9 
9 A** 
9A## 
9A## 

12 

13 



1+2- 
1-2+ 
14+13- 
14-13+ 



MC879P 



Test Limits 



0°C 



Min 



15.0 
1.8 



3.0 
15.0 



Max 



1200 
600 
600 
1200 
600 
600 
1200 



400 



+25°C 



Min Max 



15.0 
1.8 



3.0 
15.0 



1200 
600 
600 
1200 
600 
600 
1200 



400 



+75°C 



Min Max 



14.25 
1.71 



2.85 
14.25 



I ' 



1140 
570 
570 
1140 
570 
570 
1140 



Unit 



jiAdc 



MC779P 



Test Limits 



+15°C 



Min Max 



13.50 
1.65 



2.65 
13.50 



1000 
500 
500 
1000 
500 
500 
1000 



300 



+25°C 



Min Max 



13.75 
1.65 



2.65 
13.75 



1000 
500 
500 
1000 
500 
500 
1000 



300 



290 



+55°C 



Min Max 



12.50 
1.56 



2.50 
12.50 



940 
470 
470 
940 
470 
470 
940 



320 



320 



Unit 



P-Adc 



TEST VOLTAGE VALUES 



(Volts) 



0.960 



0.820 



0.865 



0.850 



0.880 



0.790 



0.865 



0.800 



Vbot V Bf f 



0.570 



0. 500 



0.450 



3.60 



3.60 



3.60 



0.430 3.60 



(Ohms) 



640 



TEST VOLTAGE 
APPLIED TO PINS LISTED DELOW: 



Pulse 
In 



2 

8 

8,10 



1 

5,7 

5 

10 
5,7 

7 

3 
14 



Pulse 
Out 



5,7 



5,10 
5 
7 



7 
5,7 



5 
5,7 



Gnd 



3,4,5,6,7,10,14 

1,4,5,6,7,10,14 

1,3,4,14 



1,3,4,5,6,7,10 



3,4,5,6,7,10,14 
1,3,4,14 



1,4,5,6,7,10,14 
1,3,4,5,6,7,10 



3,4,5,6,7,10,14 
1,3,4,10,14 



1,3,4,8,14 
1,3,4,10,14 



1,4,5,6,7,10,14 
1,3,4,5,6,7,10 



3,4,5,6,7,10,14 

1,3,4,14 

1,3,4,8,14 

1,3,4,14 

1,4,5,6,7,10,14 

1,3,4,5,6,7,10 



3,4,14 
3,4,14 
1,3,4 
1,3,4 



3 

o 
sj 

■si 

(0 

-o 



o 

00 
■si 
CO 

-o 

cT 
o 

3 

5" 

c 

8. 



Pins not listed are left open. 

A = Clock Pulse to pin 6, see Figure 1. 

* = Resistor value to V cc . 



## Pin 8 = LOW \ Set by a momentary ground prior to the application 
/ of I 



** Pin 9 = LOW 



: the negative-going clock pulse. 



MC779P, MC879P (continued) 



FIGURE 1 -CLOCK PULSE DEFINITION 




SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to V H . t r is not 
critical but should be < 1.0 /ts. 

B. Biases of all other inputs are applied. V C c is applied 
without interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . U must remain 
within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 

MC879P 



Ta 


Vl 


Vh 


+ 25°C 

0°C 

+ 75°C 


+ 0.500 V± 2.0 mV 
+ 0.570 V± 2.0 mV 
+ 0.450 V± 2.0 mV 


+0.930 V± 2.0 mV 
+0.980 V± 2.0 mV 
+0.790 V± 2.0 mV 



Ta 


v L 


Vh 


+ 25°C 
+ 15°C 
+ 55°C 


-0.460 V± 2.0 mV 
+0.475 V± 2.0 mV 
+0.430 V± 2.0 mV 


-0.900 V± 2.0 mV 
+0.915 v± 2.0 mV 
+0.850 V± 2.0 mV 



FIGURE 2 -TOGGLE MODE TEST CIRCUIT 



I — I I — I f = 4.0MHz 
I l—l I A 



AMPLITUDE = 1.0 V 
INPUT PULSE 0UTY CYCLE = 35% to 65% 
a t r & t f < 10 ns 



50 ± 1.0% - 



He s:-:-:-:-xq 



rr*T 



WjSCvci^Q 



£M£ 



50 pF 



50 ± 1.0% 

1N3063 
! OR 
EQUIV 



TP out SHOULD HAVE A FREQUENCY OF Yz V CP 12.0 MHz) WHEN THE DUTY CYCLE IS VARIED 
FROM 35% to 65%. 



I 



FIGURE 3 -SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



MC815P 



■ 



ns 

f = 1.0 MHz 
V H = 1.5 V 
V L = 0V 
t r &tf < 10 ns 



-o- 



V4 MG815P 



tO~ 




__J 0.5V |^ 



1 I4+I3- 
t| + 2_ 



'14-13 + 
t|-I4 



LJ 



I DECADE UP COUNTER I 

MC780P • MC880P 



PLASTIC MRTL MC700P/800P series 



DECODING LOGIC 






A 


B 


C 


5 


1 


A 


B 


C 


5 


2 


A 


B 


C 


D 


3 


A 


B 


c 


D 


4 


A 


B 


c 


D 


5 


A 


B 


c 


5 


6 


A 


B 


c 


D 


7 


A 


B 


c 


D 


8 


A 


B 


c 


O 


9 


A 


B 


c 


D 



Number in parenthesis indicates 
loading factor for mW MRTL. 
Number in brackets indicates 
loading factor for MRTL. 



= 250 mW typ 
= 4.0 MHz 
Counting Frequency 



The MC780P/MC880P is a monolithic decade up counter 
consisting of four flip-flops internally interconnected. A common 
direct clear is provided to return all outputs to the logical zero 
level. Individual direct set inputs are provided to set the counter 
to any specific count. 



[1] (3) [1] (3) [1] (3) [1] (3) 

14 5 6 7 

S D -| Q1 S D2 Q2 S D3 Q3 S D 4 Q4 

9 o[3](10) o [3](10)o 9 9t3] (10) o 9[3] (10) 



[1] (3) 
3 



[3] (9) 
12 



Clock 
(Input) 



S D f 



C D 



C D o 

(Common) 



13 



10 



? qT 

c c D Q 



CD 1 



■CT 

M c c D 5 H>i 



8 



I— vw — * vw- 

R6 R5 




Typical Resistance Values 

13 [6 
R1 = 1.5 k R5 = 1.0k qi 

R2 = 640ft R6 = 3.6 k 

R3 = 750ft R7 = 600S2 

R4 = 450 ft 




612 65 

C D S D 2 



610 
Q2 



I 



ELECTRICAL CHAR 


ACTERISTICS 












©Test 
Temperature 

( 0°C 
MC880PJ +25°C 

( +75°C 

( +15°C 
MC780PJ +25°C 

( +55°C 


TEST VOLTAGE VALUES 








(Volts) 


Gnd 




v,„ 


Vc 


Vbot 


V 


v cc 




0.960 


0.930 


1.80 


0.570 


3.60 




0.910 


0.880 


1.80 


0.500 


3.60 




0.820 


0.790 


1.80 


0.450 


3.60 




0.865 


0.865 


1.80 


0.475 


3.60 




0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 




MC880P Test Limits 


MC780P Test Limits 


TEST VOLTAGE APPLIED 
TO PINS LISTED BELOW: 


o°c 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v„ 


v« 


"bot 


Voff 


Vcc 


Input Current 


'in 
3I in 


3 
5 
6 
7 

14 
12 


- 


600 
1800 


- 


600 
1800 


- 


570 

■ H 

710 


/lAdc 

I 


- 


500 
1500 


- 


500 
1500 


- 


470 
1410 


jLiAdc 


3 
5 
6 
7 

14 
12 


- 


- 


- 


n 

T 


4 
f 


Output Current 


J A3 


8 
9 

10 
13 


-1.80 

1 


- 


-1.80 

1 


- 


-1.71 

1 


- 


mAdc 

1 


-1.65 

1 


- 


-1.65 

1 


- 


-1.56 

1 


- 


mAdc 

1 


- 


8 
9 
10 
13 


7 
6 
5 
14 


- 


n 

1 


4 

I 


Output Voltage 


V * 
v out 


8 
9 

10 
13 


- 


500 

I 


- 


400 

I 


- 


400 

1 


mVdc 

1 


- 


400 

r 


- 


300 

1 


; 


320 

1 


mVdc 

1 


" 


- 


- 


- 


n 

i 


4 

1 


Saturation Voltage 


V CE(sat) 


8 
9 

10 
13 


- 


400 

1 


- 


300 

1 


- 


350 

1 


mVdc 

1 


- 


300 

1 


- 


290 

1 


- 


320 

I 


mVdc 

1 


- 


- 


12 

1 


- 


li 

1 


4 

J 


Power Supply 
Current Drain 


X PD 


11 


- 


- 


- 


75 


- 


- 


mAdc 


- 


- 


- 


75 


- 


- 


mAdc 


- 


- 


- 


- 


ll 


4 


Switching Times 
Propagation Delay 


4 3-8+ 


8 
8 


- 




. 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 


- 


- 






- 




100 

75 






ns 
ns 


- 




100 
75 


- 




ns 

ns 




3 
3 


8 
8 


n 
ll 


4 
4 





Pins not listed are left open. 
Apply momentary ground to pin under test prior to measurement of V t on that pin. 



MC780P, MC880P (continued) 



SWITCHING TIME TEST CIRCUIT 



TP in 



Vcc TPout 
9 9 



Input 
Pulse 



— £>-£> 



ITL 



225 

1N3063 

Or I 
Equiv. 



T 

13 11 



9 9 9 



: : : : : : : qv:- 

Clock':-:; 

:^:Soi: 



:o.2:-x-Q3.-: 



: : s b2':': s o3: 



•o4 ; : : : : : : : 

ivGND 

: s o4 '■:■:■:■ 



7 
4 •• 



o- 



V L -0 

v H -i-ov 

Pulse Width = 100 ns 
PRF = LOMHzTyp 



Any MRTL 3-input gates may be used as load and driving gates. 



VOLTAGE WAVEFORMS AND DEFINITIONS 



input T _fUU| 
Output Q1 II 


jinruir 


JLT 


juuuuuinr 


jit 


J- 


Q2 
















Q3 








Q4 


1 


i 


i 


l_ 




t3-8+-» 


l~ 


■| |— *3-8- t3-8 + -» 


|*-t3-8- 



I 



DUAL HALF-SHIFT REGISTERS 



MC783P • MC883P 



Dual half-shift registers each with 
built-in inverter, in a single package. Infor- 
mation coming in on pins 1 and 2 will be 
transferred to pins 14 and 12 when the gat- 
ing signal, pin 2, goes low. If all three inputs, 
1, 2, and 3, are low, the outputs, 12 and 14, 
will both be low. 



PLASTIC MRTL MC700P/800P series 



[1] (3) 1 




[3] (9) 
[1] (3) 



14 = 12(1+2) 
12 = 14 (3 + 2) 



tpd = 22 ns typ 
Pd = 140 mW typ 



NUMBER IN PARENTHESES INDICATES 
LOADING FACTOR FOR mW MRU 



NUMBER IN BRACKETS INDICATES 
LOADING FACTOR FOR MRTL 



I 



Q?8 



TYPICAL RESISTANCE 

VALUES 

Rl = 450 Q 

R2 = 640 Q 

R3 = 800 a 




SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 




Ut, + ,4+-i kt.-U-H 



JMC815P 
GROUND UNUSED INPUT PINS 
0.5 V 



A 




J 



GROUND UNUSED INPUT PINS 
-+0.5V 



-b+i3-- 



1= 



A 



MC883P 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one half-shift register only. 
The other half-shift register is tested in the same manner. 



@ Test 
Temperature 
( o°c 

+25°C 

( +75°C 

( +15°C 

MC783P | +25°C 

I +55°C 



Input Current 



Characteristic 



Output Current 



Output Voltage 



Saturation Voltage 



Symbol 



IA4 
IA4 
IA5 
IA4 
IA4 



V ut 



Pin 
Under 
Test 



MC883P 



Test Limits 



0°C 



Min 



CE(sat) 



Switching Time 



2+13- 
2-13+ 
1+14+ 
1-14- 



2.4 
2.4 
3.0 
2.4 
2.4 



Max 



600 
1800 
600 



+25°C 



Min 



500 

I 



400 



2.4 
2.4 
3.0 
2.4 
2.4 



Max 



600 
1800 
600 



400 

I 



300 



+75°C 



Min 



2.28 
2.28 
2.85 
2.28 
2.28 



40 
40 
28 
24 



Max 



570 
1710 
570 



400 



350 



Unit 



MAdc 

I 



mAdc 



mVdc 



mVdc 



MC783P 



Test Limits 



TEST VOLTAGE VALUES 



(Volts) 



0.960 



0.910 



0.820 



0.865 



0.850 



0.800 



0.930 



0.880 



0.790 



0.865 



0.850 



0.800 



1.80 



1.80 



1.80 



1.80 



1.80 



1.80 



0.570 



0.500 



0.450 



0.475 



0.460 



0.430 



3.60 



3.60 



3.60 



3.60 



3.60 



3.60 



+15°C 



Min 



2.15 
2. 15 
2.65 
2.15 
2.15 



Max 



500 
1500 
500 



400 

I 



300 



+25°C 



Min 



Max 



2.15 
2. 15 
2.65 
2.15 
2.15 



500 
1500 
500 



300 



290 



+55°C 



Min 



Max 



2.03 
2.03 
2.5 
2.03 
2.03 



40 
40 
28 
24 



470 
1410 
470 



Unit 



320 

I 



320 



MAdc 



mAdc 



mVdc 



mVdc 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



Pulse 
In 



2,12 
3,12 

13 
2,14 
1,14 



Pulse 
Out 



13 
13 

14 
14 



2 

1,3 
2 



2,3 
1,2 



1,2,3 

2 
1,2,3 



2,3 
1,2 



11 



11 



Ground input pins of half-shift register not under test. Other pins not listed are left open. 



t Silicon diode to ground. 



Gnd 



4, 14t 

4 

4 
4, 12t 

4 



4,12t 

4,14 

4 

4, 14 1 
4,12 



4 

4 
4,12 
4,12 



o 

00 
W 

-o 



o 

00 
00 
CO 

-o 



o 

5" 

c 

CD 

Q. 



DUAL HALF-SHIFT REGISTER 



MC784P • MC884P 



PLASTIC MRTL MC700P/800P series 




Two half-shift registers in a single package. Each 
is a bistable storage element. E.g., information coming 
in on pins 1 and 3 will be transferred to pins 14 and 12 
when the gating signal, pin 2, goes low. If all three in- 
puts, 1, 2, and 3, are low, the outputs, 14 and 12 will 
both be low. 



TYPICAL RESISTANCE 

VALUES 

Rl = 450Q 

R2 = 640H 

R3 = 800Q 



[1] (3) 
[2] (6) 
[1] (3) 


1 d > 

2 — £** — ^ 

3 ol > 

5 Ol N 

6 — £2 — ^ 

7 o| > 


Q 
Q 


14 (13) [4] 

12 (13) [4] 








[1] (3) 
[2] (6) 
[1] (3) 


a 

Q 


10 (13) [4] 

8 (13) [4] 



NUMBER IN PARENTHESIS 
INDICATES mW MRTL LOADING FACTOR 

NUMBER IN BRACKETS 
INDICATES MRTL LOADING FACTOR 

tpd = 22 ns typ 
Pd = 120 mW typ 



I 



— 100 
ns 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



MC815P 



1.0 V 




TPin 



TPin 



TPout 



225- 



1N3063 

OR * . 
EQUIV 



y& 



■Q 




MC815P 



=" GROUND UNUSED INPUT PINS 



0.5 V 



-ti-u-H 



TPout 



0.5 V 





HARACTERISTICS 

j shown for one half-shift register only. 
t register is tested in the same manner. 
















@ Test 
Temperature 

( o°c 

MC884P < +25°C 
( +75°C 
( +15°C 

MC784P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 








(Volts) 






v in 


"on 


Vbot 


V ff 


Vcc 




0.960 


0.930 


1.80 


0.570 


3.60 




0.910 


0.880 


1.80 


0.500 


3.60 


ELECTRICAL C 


0.820 


0.790 


1.80 


0.450 


3.60 


Test procedures art 


0.865 


0.865 


1.80 


0.475 


3.60 


The other half-shif 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC884P Test Limits 




MC784P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V|„ 


•on 


Vbot 


V ff 


Vcc 


Input Current 


I. 

in 

21. 
in 

I. 
in 


l 

2 
3 


■ 


600 
1200 
600 


- 


600 
1200 
600 


- 


570 
1140 
570 


MAdc 
f 


- 


500 
1000 
500 


- 


500 
1000 
500 


- 


470 
940 
470 


MAdc 
T 


1 
2 
3 


- 


2 

1,3 
2 


- 


11 
f 


4 

? 


Output Current 


J A4 


12 
12 
14 

14 


2. 


4 

1 


- 


\ 


4 


- 


2. 


28 

1 


- 


mAdc 

f 


2. 


15 


- 


2. 


15 

1 


- 


2. 


03 


- 


mAdc 


- 


2, 12 
3,12 
2, 14 
1, 14 


- 


- 


11 


4, 14 1 

4 
4, 12 1 

4 


Output Voltage 


V , 
out 


12 
14 


- 


500 
500 


. 


400 
400 


- 


400 
400 


mVdc 
mVdc 


- 


400 
400 


- 


300 
300 


- 


320 
320 


mVdc 
mVdc 


- 


14 
12 


2,3 
1,2 


- 


11 
11 


4 
4 


Saturation Voltage 


V CE(sat) 


12 
12 
14 
14 


" 


4( 


)0 


- 


3( 


)0 

1 


- 


3E 


>0 

1 


m\ 


rdc 

1 


- 


300 


- 


290 


- 


320 


mVdc 


- 


- 


1,2,3 
1,2,3 


2,3 
1,2 


11 

" 


4, 12 1 

4,14 

4, 14 t 

4 


Switching Time 


t 


1+14+ 
1-14- 






























Pulse 
In 


Pulse 
Out 


- 


- 


















4 
4 
















s 
s 














40 
40 










ns 

ns 


1 
1 


14 

14 


11 
11 


4, 
4, 


12 
12 



o 

00 

-o 



o 

00 
00 

J* 
-o 

o 
o 

3 



Ground input pins of half-register not under test. Other pins not listed are left open. t Silicon diode to ground. 



QUAD 2-INPUT EXPANDERS 



PLASTIC MRTL MC700P/800P series 



MC785P • MC885P 



Four 2-input expanders housed in a single package 
increase the input capability of MRTL gates. 



[1] (3) 1- 

[1] (3) 2- 

[1] (3) 6- 

[1] (3) 7- 

[1] (3) 9- 

[1] (3) 10- 

[13 (3) 12- 

[1] (3) 13- 







\ 

— *3 



\ 
- — A 5 



A 8 



*14 



3=1+2 



tpd = 12 ns 

Pd = 20 mW (Input High) 
Negligible (Inputs Low) 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES 



I 



39 



59 



89 



Vcc CONNECTION TO PIN 11 IS NOT SHOWN 

TYPICAL RESISTANCE 

VALUES 

Rl = 450 fi 



14 9 




o 

00 
■D 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one expander only. 
The other expanders are tested in the same manner. 



MC885P 



MC785P 



@ Test 
Temperature 
( 0°C 

+25°C 
+75°C 
+15°C 
+25°C 
+55°C 



Input Current 



Characteristic 



Output Leakage 
Current 



Output Voltage 



Saturation Voltage 



Symbol 



CE(sat) 



Pin 
Under 
Test 



MC885P 



Test Limits 



0°C 



Min 



Max 



600 
600 



200 



500 
500 



400 
400 



+25°C 



Min 



Max 



600 
600 



200 



400 
400 



300 
300 



+75°C 



Min 



Max 



570 
570 



250 



400 
400 



350 
350 



Unit 



MAdc 
MAdc 



/^Adc 



mVdc 
mVdc 



mVdc 
mVdc 



MC785P 



Test Limits 



+15°C 



Min 



Max 



500 
500 



225 



400 
400 



300 
300 



+25°C 



Min 



Max 



500 
500 



225 



300 
300 



290 
290 



+55°C 



Min 



Max 



470 
470 



250 



320 
320 



320 
320 



Unit 



MAdc 
/iAdc 



MAdc 



mVdc 
mVdc 



mVdc 
mVdc 



0.960 



0.910 



0.820 



0.865 



0.850 



TEST VOLTAGE VALUES 



(Volts) 



0. 800 0. 800 



0.930 



0.880 



0. 790 



0.865 



0.850 



1.80 



1.80 



80 



1.80 



0.570 



0.500 



0.450 



0.475 



0.460 



3.60 



3.60 



3.60 



3.60 



3.60 



0.430 3.60 



(Ohms) 



Vr* 

640 



640 



640 



640 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



1,2 



Vr* 

3 
3 



Ground unused input pins. Other pins not listed are left open. * Resistor value to V cc 



Jnd 

4 
4 



2,4 
1,4 



2,4 
1,4 



o 

00 
00 
CJ1 

■v 



o 

5" 

c 

CD 
Q. 



DUAL 4-INPUT EXPANDERS 



PLASTIC MRTL MC700P/800P series 



MC786P • MC886P 



Two 4-input gate expanders housed in a single 
package. Each may be used independently or combined. 
Each expander increases the input capability of a 
standard MRTL gate by four. 



[1] (3) 
[1] (3) 



[1] (3) 13 
tl] (3) 14- 




[1] (3) 5 

[1] (3) 6^ 

[1] (3) 7 

[1] (3) 9' 




\ 



Mo 



12 = 2 + 3 + 13 + 14 



tpd = 12 ns 

Pd = 20 mW (Input High) 
Negligible (Inputs Low) 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES 



I 



?12 



10? 




Vcc CONNECTION TO PIN 11 NOT SHOWN 

TYPICAL RESISTANCE 

VALUES 

Rl = 450 fi 



o 

•sj 
00 

a 

"O 





















@ Test 
Temperature 
( 0°C 

MC886P < +25°C 
( +75°C 
( +15°C 

MC786P 1 +25°C 
( +55°C 


TEST VOLTAGE VALUES 








(Volts) 


(Ohms) 






v in 


■on 


Vbot 


V ff 


V C c 


Vr* 




0.960 


0.930 


1.80 


0.570 


3.60 


640 


ELECTRICAL CHARACTERISTICS 


0.910 


0.880 


1.80 


0.500 


3.60 


640 


0.820 


0.790 


1.80 


0.450 


3.60 


750 


Test procedures are shown for one expander only. 


0.865 


0.865 


1.80 


0.475 


3.60 


640 


The other expander is tested in the same manner. 


0.850 


0.850 


1.80 


0.460 


3.60 


640 




0.800 


0.800 


1.80 


0.430 


3.60 


640 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC886P 


Test Limits 






MC786P 


Test Limits 




TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 




Gnd 


0°C 


+25° C 


+75 e C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v,„ 


"■on 


Vbot 


V « 


V C c 


Vr* 


Input Current 


I. 

in 


2 
3 
13 

14 


- 


6( 


)0 


- 


6( 


)0 

1 


- 


570 

i 


^Adc 


- 


500 


- 


500 

T 


- 


470 

» 


MAdc 

r 


2 
3 
13 

14 


- 


3,13,14 
2,13,14 
2,3,14 
2,3,13 


- 


11 

r 


12 

! 




I 


Output Leakage 
Current 


J CEX 


12 


- 


200 


- 


200 


- 


250 


jitAdc 


- 


225 


- 


225 


- 


250 


MAdc 


12 


- 


- 


2,3, 
13,14 


u 


- 


4 


Output Voltage 


V , 
out 


12 
12 
12 
12 


- 


5( 


)0 


- 


4( 


)0 


- 


4( 


)0 


ml 


/Ac 


- 


400 

f 


- 


300 

f 


- 


320 
V 


mVdc 


- 


13 
14 
2 
3 


- 


- 


li 


12 

f 


2,3,4,14 
2,3,4,13 
3,4,13,14 
2,4,13,14 


Saturation Voltage 


V CE(sat) 


12 
12 
12 
12 


- 


4( 


)0 


- 


300 

1 


- 


350 

i 


ml 


1 


- 


300 

i 


- 


290 

1 


- 


320 

1 


mVdc 

! 


- 


- 


13 
14 
2 
3 


- 


n 

1 


12 

I 


2,3,4,14 
2,3,4,13 
3,4,13,14 
2,4,13,14 



o 

00 
00 
G) 

-o 

o* 
o 

3 



C 

8. 



Ground unused input pins. Other pins not listed are left open. 



MULTIFUNCTION DEVICES 

(1 J-K Flip-Flop, 1 Inverter, 2 Buffers) 

MC787P • MC887P 



PLASTIC MRTL MC700P/800P series 



A medium-power monolithic device 
consisting of one J-K flip-flop, one inverter, 
and two buffer circuits in a single package. 
This J-K flip-flop can be operated in the tog- 
gling mode. Simultaneous logic ONE pulses 
applied to the SET and CLEAR terminals 
cause the output state to reverse. A direct 
clear input allows asynchronous entry for 
pre-clearing counters, inserting parallel data 
into registers, and other similar applications. 
The inverter is a basic MRTL gate and the 
buffers are high fan-out gates with single 
inputs. 



I 



f2] (6) 1 — £>>-£>- 2 (80) [25] 
[2] (6) 14— £>)-[>— 13 (80) [25] 



[1] (3) 

[1] (3) 5 

[2] (5) 6 

[1] (3) 7 

[1] (3) 10 




12 (80) [5] 
9 (10) [3] 



8 (10) [3] 



CLOCKED INPUT OPERATION <£> 



tn© 


tn+l© 


s 


c 


Q 


Q 


1 


1 


On® 


a. 


1 





1 








1 





1 








Qn 


Qn© 





fToq 

MHz 


tpd 
ns 


PofmW) 


(Input High) 


(Inputs Low) 


FLIP-FLOP 


4 


— 


91* 


79 


EACH BUFFER 


— 


15 


25 


45 


INVERTER 


— 


12 


22 


8 



2 = 1 
12 = 3 



fOnly Clock Input High 

1. Direct input (Cd) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted tn and the time period subsequent 
to this transition is denoted tn+i. 

3. Qn is the state of the Q output in the time period tn. 



NUMBER IN PARENTHESES INDICATES mW MRTL LOADING FACTOR 
NUMBER IN BRACKETS INDICATES MRTL LOADING FACTOR 



Q?9 8?Q 





hrK^ )r | > 



m< *R4 zri 



loi 66 65 

Cd T S 



TYPICAL RESISTANCE VALUES 

Rl = 450 R3 = 510 

R2 = 640 R4 = 225 

R5 = 100 



64 
GND 





^CTERISTICS 












Tern 
MC887P | 

MC787P 1 


> Test 
perature 
0°C 
+25°C 
+75°C 
+15°C 


TEST VOLTAGE VALUES 






(Volts) 


(Ohms) 




Vln 


"on 


Vbot 


Voff 


V C c 


Vr* 




0.960 


0.930 


1.80 


0.570 


3.60 


640 




0.910 


0.880 


1.80 


0.500 


3.60 


640 




0. 820 


0.790 


1.80 


0.450 


3.60 


750 


ELECTRICAL CHARfi 


0.865 


0.865 


1.80 


0.475 


3.60 


640 




























+25°C 
+55°C 


0.850 


0.850 


1.80 


0.460 


3.60 


640 






0.800 


0.800 


1.80 


0.430 


3.60 


640 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC887P 


Test Limits 




MC787P 


Test Limits 






TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


e C 


+25° C 


+75°C 


Unit 


+15 


°C 


+2! 


°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Vln 


"on 


Vbot 


v « 


Vcc 


Vr* 


Input Current 


21. 


1 


. 


1200 


. 


1200 


. 


1140 


lUAdc 


. 


1000 


. 


1000 


. 


940 


MAdc 


1 


. 


_ 


. 


11 


2 


3,4,5,6,7,10,14 




T. ln 

1 in 


3 


- 


600 


- 


600 


- 


570 






- 


500 


- 


500 


- 


470 






3 


- 


- 


- 






- 


1,4,5,6,7,10,14 




r in 


5 


- 


600 


- 


600 


- 


570 






- 


500 


- 


500 


- 


470 






5 


- 


8 


- 






- 


1,3,4,14 




2Iin 


6 


- 


1200 


- 


1200 


- 


1140 






- 


1000 


- 


1000 


- 


940 






6 


- 


5,7 


- 






- 


1 




hn 


7 


- 


600 


- 


600 


- 


570 






- 


500 


- 


500 


- 


470 






7 


- 


9 


_ 






- 


1 




ha 


10 


. 


600 


- 


600 


- 


570 






- 


500 


- 


500 


- 


470 






10 


- 


8 


. 






. 


1 


Output Current 


2Iin 


14 


- 


1200 


- 


1200 


- 


1140 






- 


1000 


- 


1000 


- 


940 






14 


- 


- 


- 






13 


1,3,4,5,6,7,10 


X AB 


2 


15.0 


- 


15.0 


- 


14.25 


- 


mAdc 


13.50 


- 


13.75 


- 


12.50 


- 


mAdc 


- 


2 


. 


1 


11 


. 


3,4,5,6,7,10,14 




*A3 


8 


1.8 


- 


1.8 


- 


1.71 


- 






1.65 


- 


1.65 


- 


1.56 


- 






- 


8 


5, 10 


- 






- 


1,3,4,14 




IA3 


8 


1 


- 


1 


- 


1 


- 






1 


- 


1 


- 


1 


- 






- 


8, 10 


5 


- 






- 


1 




IA3 


9## 


- 


- 


- 






- 


- 


- 






- 


9 


7 


10 






- 




IA5 


12 


3.0 


- 


3.0 


- 


2.85 


- 






2.65 


- 


2.65 


- 


2.50 


- 






- 


12 


- 


3 






- 


1,4,5,6,7,10,14 


Output Voltage 


r AB 

V . 
out 


13 
2 


15.0 


- 


15.0 


- 


14.25 


- 






13.50 


- 


13.75 


- 


12.50 


- 






- 


13 


- 


14 






- 


1,3,4,5,6,7,10 


- 


500 


- 


400 


- 


400 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


1 


- 


- 


11 


2 


3,4,5,6,7,10,14 




8A## 


- 






- 






- 










- 






- 






- 










- 


5,7 


- 


- 






- 


1,3,4,10,14 






8A** 


- 






- 






- 










- 






- 






- 










- 


5 


- 


7 






- 


1 






8A** 


- 






- 






- 










- 






- 






- 










- 


- 


- 


5,7 






- 






9 


- 






- 






- 










- 






- 






- 










- 


10 


- 


- 






- 


1,3,4,8,14 






9A** 


- 






- 






- 










- 






- 






- 










- 


5,7 


- 


- 






- 


1,3,4,10,14 






9A## 


- 






- 






- 










- 






- 






- 










- 


7 


- 


5 






- 


1 






9A## 


- 






- 






- 










- 






- 






- 










- 


- 


- 


5,7 






- 






12 


- 






- 






- 










- 






- 






- 










- 


3 


- 


- 






- 


1,4,5,6,7,10,14 






13 


- 






- 






- 










- 






- 






- 










- 


14 


- 


- 






13 


1,3,4,5,6,7,10 


Saturation Voltage 


V CE (sat) 


2 

8## 


- 


40 





- 


3( 


)0 


: 


3 


50 


m 


Vdc 


: 


3( 


)0 


- 


290 


- 


320 


mVdc 


: 


- 


1 


10 


11 


2 


3,4,5,6,7,10,14 
1,3,4,14 






9 


- 






- 






- 










- 






- 






- 










- 


- 


10 


- 






- 


1,3,4,8,14 






9** 


- 






- 






- 










- 






- 






- 










- 


- 


- 


- 






- 


1,3,4,14 






12 


- 






- 






- 










- 






- 






- 










- 


— 


3 


- 






- 


1,4,5,6,7,10,14 






13 


____" 






- 






- 










- 






- 






- 










- 


- 


14 


- 






13 


1,3,4,5,6,7,10 




























Pulse 


Pulse 












Switching Time 


t 


1+2- 








30 






ns 








30 






ns 


In 


Out 






11 




3,4,14 


1 


2 






1-2+ 


- 


- 


- 


45 


- 


- 


| 


- 


- 


- 


45 


- 


- 


I 


1 


2 


- 


- 


1 


- 


3,4,14 






14+13- - 


- 


- 


30 


- 


- 


1 


- 


- 


- 


30 


- 


- 


I 


14 


13 


- 


- 


1 


- 


1,3,4 






14-13+ - 


- 


- 


45 


- 


- 


T 


- 


- 


- 


45 


- 


- 


T 


14 


13 


- 


- 


t 


- 


1,3,4 



o 

•>] 
00 



O 
00 
00 



c 

CD 
CL 



Pins not listed are left open. 

A = Clock Pulse to pin 6, see Figure 1. 

* Resistor value to V„„ 



## Pin 8 = LOW 
** Pin 9 = LOW 



Set by a momentary ground prior to the applica- 
tion of the negative-going clock pulse. 



MC787P, MC887P (continued) 



FIGURE 1 -CLOCK PULSE DEFINITION 



TIME 
INTERVAL 



GND- 



i 



Vh 



"V < 



+90 






SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to Vh. t, is not 
critical but should be < 1.0 jus. 

B. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . tf must remain 
within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 

MC887P 



Ta 


Vi 


Vh 


+ 25°C 

0°C 

+ 75°C 


+ 0.500 V± 2.0 mV 
+ 0.570 V± 2.0 mV 
+ 0.450 V± 2.0 mV 


+ 0.930 V± 2.0 mV 
+ 0.980 V± 2.0 mV 
+ 0.790 V± 2.0 mV 



MC787P 



Ta 


Vl 


Vh 


+ 25°C 
+ 15°C 
+ 55°C 


-0.460 V± 2.0 mV 
+0.475 V± 2.0 mV 
+0.430 V± 2.0 mV 


-0.900 V± 2.0 mV 
+0.915 V± 2.0 mV 
+0.850 V± 2.0 mV 



FIGURE 2 -TOGGLE MODE TEST CIRCUIT 



• — I ■ — i f = 4.0MHz 

I AMPLITUDE = 1.0 V 

impuTpulsT" duty cycle = 35% t0 65% V 

INPUT PULSE t r & tf < 10 ns v cf 

Q O 



*^i s::-:-:-:-:q &*i 



w.r.yy.y; 



50 pF 



^EiiiBrS — 1(" 






150 ±1.0% 

1N3063 
f OR 

EQUIV 



TP olrt SHOULD HAVE A FREQUENCY OF Vi V CP (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED 
FROM 35% to 65%. 



I 



FIGURE 3 -SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



I 1 MC815P 



-\™\~ 



Vz MC815P 



f= 1.0 MHz 
V H = 1.5V 
V L = 0V 
t r &t,<10ns 



zLy* 



■-HC s::::::q &j~- 






_j~ °-5V L 



mz. 



'.- H-2 + 



DUAL 3-INPUT BUFFERS 
NON-INVERTING 



PLASTIC mW MRTL MC700P/800P series 



MC788P • MC888P 




TYPICAL RESISTANCE 

VALUES 

R1 = 450Q 

R2 = 6402 

R3 = 1002 



Two 3-input positive logic NOR gates, each followed 
by an inverting and non-inverting high fan-out amplifier, 
are provided in a single package. For each section, the 
output from each stage is available. If more than one 
output is used, the full loading factors cannot be em- 
ployed since each output provides the drive for the 
succeeding stage. 



[1] (3) 

[1] (3) 

[1] (3) 

[13 (3) 

[1] (3) 

[1] (3) 



;^> fl>rC>- 



14 (10) [3] Outputs 12, 13, or 14 

13 (16) [5] may not be used 

12 (80) [25] simultaneously. 

10 (80) [25] Outputs 8, 9, or 10 

a nc\ ra niay not be used 

8 (") [3] simultaneously. 



14=1 + 2 + 3 13 = 1 + 2 + 3 12 = 1+2 + 3 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 



tpd = 24 ns 

Pd = 145 mW (Input Low) 
56 mW (Inputs Low) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



TP„ 



TPout 



100 
ns 



T 

1.0 V 



MC815P 



pOf£> 



1N3063 I 225 

OR 1 
EQUIV 5 



«: 






*L 



o 

l MC815P 



GROUND UNUSED INPUT PINS 



25 

i — vw- 



200 pF ^ 



TPout 



Test each output independently. For each test, use only the load 
associated with the output under test (pin 13 test uses the same 
load as pin 14 test). Outputs not under test should be left open. 



1N3063 

OR 
EQUIV 



TPi, 



J=^i 



TPout 



-tl+14-- 



\ 



-tl-.4+- 



_tl + IH-_ 
tl + l2 + 



-0.5 V 



-GND 



P* 



5 V 



tl-13- 
"tl-.2-~ 



GND 



^^ 



0.5V 



GND 



I 





TEST VOLTAGE VALUES 






@ Test 


(Volts) 


(Ohms) 




Temperature 


V in 


"on 


Vbot 


V ff 


V C c 


V„* 


( 0°C 

ELECTRICAL CHARACTERISTICS MC888P ) +25 ° C 

\ +75°C 


0.960 


0.930 


1.80 


0.570 


3.60 


640 


0.910 


0.880 


1.80 


0.500 


3.60 


640 


0.820 


0.790 


1.80 


0.450 


3.60 


750 


Test procedures are shown for one buffer only. ( +15°C 
The other buffer is tested in the same manner. ) 

MC788P < +25°C 

( +55°C 


0.865 


0.865 


1.80 


0.475 


3.60 


640 


0.850 


0.850 


1.80 


0.460 


3.6a 


640 


0.800 


0.800 


1.80 


0.430 


3.60 


640 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC888P Test Limits 


MC788P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v in 


V 

•on 


Vbot 


V ff 


Vcc 


Vr* 


Input Current 


i. 

in 


1 

2 
3 


- 


600 

1 


- 


600 

1 


- 


570 

\ 


nAdc 

1 


- 


500 

1 


- 


500 

1 


- 


470 

\ 


MAdc 

1 


1 
2 
3 


- 


2,3 
1,3 
1,2 


- 


11 

I 


- 


4 

1 


Output Current 


X AB 
J A5 
J A3 


12 
13 
14 


15.0 
3.0 
1.8 


- 


15.0 
3.0 
1.8 


- 


14.25 
2.85 
1.71 


- 


mAdc 

1 


13.50 
2.65 


~ 


13.75 
2.65 


- 


12.50 
2.50 


~ 


mAdc 
mAdc 


- 


12 
13 
14 


- 


14 

14 

1,2,3 


11 

1 


- 


4 

"1 


Output Voltage 


V . 
out 


12 
13 
14 
14 
14 


- 


5 


)0 

1 


- 


4( 


)0 


- 


400 

T 


mVdc 


- 


400 
T 


- 


300 

T 


- 


320 

T 


mVdc 

f. 


- 


14 
14 
1 
2 
3 


- 


- 


11 

r 


12 


1,2,3,4 
1,2,3,4 
2,3,4 
1,3,4 
1,2,4 


Saturation Voltage 


V CE(sat) 


12 
13 
14 
14 
14 


- 


4( 


)0 


- 


3C 


)0 


- 


3! 

1 


)0 


m\ 


^dc 


- 


300 

" 


- 


290 


- 


320 

f 


mVdc 

f 


- 


- 


14 
14 
1 
2 
3 


- 


n 

r 


12 


1,2,3,4 
1,2,3,4 
2,3,4 
1,3,4 
1,2,4 


Switching Time 


t 


1+12+ 
1-12- 
1+13+ 
1-13- 
1+14- 
1-14+ 


- 




- 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 


- 


- 




- 








6 
5 
42 
42 
2 
2 


5 

8 

.5 

.5 



8 














65 

58 
42.5 
42.5 

20 

28 












12 
12 
13 
13 
14 
14 


ll 

" 


2,3,4 



Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to V, 



HEX INVERTERS 



PLASTIC MRTL MC700P/800P series 



MC789P • MC889P 




TYPICAL RESISTANCE 

VALUES 

Ri = 450 S 

R2 = 640 



Six individual circuits are contained in a single 
package. Each provides the simple inversion function. 



[1] 0) 8- 



[1] (3) 9- 



[1] (3) 10- 



Hl (3) 12- 



[1] (3) 13- 



[1] (3) 14- 



7 (16) [5] 7 = 8 



6 (16) [5] 



5 (16) [5] 



2 (16) [5] 



1 (16) [5] 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 



tpd= 12 ns 

Pd= 130 mW (Input High) 
15 mW (Inputs Low) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



100 
ns 



T 
1.0 V 



MC815P 



TPi, 



TPout 



TPi„ 



TPout 




225 
1N3063 

OR 
EQUIV 




I MC815P 



■i GROUND UNUSED INPUT PINS. 



— ti4+ r — — 



-tl4-l+— 



0.5 V 



0.5 V 



Vl 



I 







@ Test 
Temperature 
( 0°C 

MC889P ( +25°C 
( +75 e C 
( +15°C 

MC789P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 




v in 


'on 


Vbot 


V ff 


Vcc 




0.960 


0.930 


1.80 


0.570 


3.60 




0.910 


0.880 


1.80 


0. 500 


3.60 


ELECTRICAL CHARACTERISTICS 


0.820 


0. 790 


1.80 


0.450 


3.60 


Test procedures are shown for one inverter only. 


0.865 


0.865 


1.80 


0.475 


3.60 


The other inverters are tested in the same manner. 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC889P Test Limits 


MC789P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V ln 


""on 


Vbot 


Voff 


V cc 


Input Current 


i. 

in 


14* 


- 


600 


- 


600 


- 


570 


MAdc 


- 


500 


- 


500 


- 


470 


MAdc 


14 


- 


* 


- 


11 


4 


Output Current 


J A5 


1 


3.0 


- 


3.0 


- 


2.85 


- 


mAdc 


2.65 


- 


2.65 


- 


2.5 


- 


mAdc 


1 


- 


- 


14 


11 


4 


Output Voltage 


V . 
out 


1 


- 


500 


- 


400 


- 


400 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


14 


- 


- 


11 


4 


Saturation Voltage 


V CE(sat) 


1 


- 


400 


- 


300 


- 


350 


mVdc 


- 


300 


- 


290 


- 


320 


mVdc 


- 


- 


14 


- 


11 


4 


Switching Time 


t + t cc 
on off 


1,14 


- 


- 


- 


48 


- 


- 


ns 




- 


- 


_ 


48 


_ 


_ 


ns 


Pulse 
In 


Pulse 
Out 


_ 


_ 


11 


4 


14 


1 



Ground inputs of inverters not under test. Other pins not listed are left open 
* To simulate worse case conditions, the output of inverter under test is tied to 



o 

-si 
00 
CO 
TJ 

S 
o 

00 
00 
CO 
-D 

cT 
o 

3 



Sl 



the output of another inverter which has its input taken to V. 



BOT - 



DUAL J-K FLIP-FLOPS 



MC790P • MC890P 



PLASTIC MRTL MC700P/800P series 



Two J-K flip-flops in a single package. 
Each flip-flop has a direct clear input in addi- 
tion to the clocked inputs. 



[1] (3) 3 • 

[2] (5) 2 

[1] (3) 1- 

[1] (3) 12 

[1] (3) 5- 

[2] (5) 6- 

[1] (3) 7- 

[1] (3) 10- 





S Q 

T 




1 








S Q 

T 

C Cd Q 




1 



■ 13 (10) [3] 

■ 14 (10) [3] 
•9 (10) [3] 
•8 (10) [3] 



fTog = 4 MHz 

Pd = 182 mW (Only Clock Input High) 
158 (Inputs Low) 



CLOCKED INPUT 
OPERATION ® 



tn® 


tn+l® 


s 


c 


Q 


Q 


1 


1 


On® 


Qn 


1 





1 








1 





1 








On 


Qn® 



1. Direct input (Cd) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted tn and the time period subsequent 
to this transition is denoted t n +i. 

3. Qn is the state of the Q output in the time period tn. 

4. Clock pulse fall time must be < 100 ns. 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 



I 







Su R5 



R5 x/ 



Vi R5 




TYPICAL RESISTANCE VALUES 

Rl = 450 2 R3 = 510 2 

R2 = 640 R4 = 225 Q 

R5 = 300 



o 

CO 

o 

"0 





TEST VOLTAGE VALUES 






@ Test 


(Volts) 




Temperature 


v.„ 


"on 


Vbot 


V ff 


V cc 


( 0°C 

MC890P < +25°C 

ELECTRICAL CHARACTERISTICS ( +75 = c 


0.960 


0.930 


1.80 


0.570 


3.60 


0.910 


0.880 


1.80 


0.500 


3.60 


0.820 


0.790 


1.80 


0.450 


3.60 


Test procedures are shown for one flip-flop only. ( +15°C 
The other flip-flop is tested in the same manner. MC790P ' +25°C 

( +55°C 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 


0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC890P Test Limits 


MC790P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Grid 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V|„ 


"on 


Vbot 


Voff 


V C c 


Input Current 


Iin 
2Iin 
Iin 
Iin 


l 

2 
3 
12 


- 


600 
1200 
600 
600 


- 


600 
1200 
600 
600 


- 


570 
1140 
570 
570 


jiAdc 


- 


500 
1000 
500 
500 


- 


500 
1000 
500 
500 


- 


470 
940 
470 
470 


fiAdc 
» 


1 
2 
3 
12 


- 


13 
1,3 

14 
14 


- 


11 

l 


2,3,4,12 

4,12 
1,2,4,12 
1,2,3,4 


Output Current 


*A3 


13 
14 

14 


1.80 

J 


- 


1.80 

I 


- 


1.71 

I 


- 


mAdc 

J 


1.65 

1 


- 


1.65 

1 


- 


1.56 

I 


- 


mAdc 


- 


13 

14 

12,14 


1 

3,12 

3 


12 


11 

J 


2,3,4 
1,2,4 
1,2,4 


Output Voltage 


V . 
out 


13 

13*# 
13*## 
13*## 
14*## 
14*# 
14*# 


- 


5( 


)0 


- 


4( 


)0 

1 


- 


4( 


)0 


mV 


dc 


- 


400 

T 


- 


300 


- 


320 

r 


mVdc 

T 


- 


12 

1,3 

1 

1,3 
3 


- 


3 
1,3 

1 
1,3 


11 


1,2,3,4,14 
4,12 

T 


Saturation Voltage 


V CE(sat) 


13 

13# 
14## 


- 


400 


- 


300 


- 


350 

1 


mVdc 

I 


- 


300 


- 


290 

1 


- 


320 

1 


mVdc 

i 


- 


- 


12 
12 


- 


11 

1 


1,2,3,4,14 

1,2,3,4,12 

1,2,3,4 



o 

00 
CO 

o 



c 

Q. 



Ground unused input pins. Other pins not listed are left open. 
* Clock pulse to pin 2, see Figure 1, 



# Pin 13 = LOW 1 Set by a momentary ground prior to the 
## Pin 14 = LOW J application of the negative-going Clock Pulse. 



MC790P, MC890P (continued) 



FIGURE 1 -CLOCK PULSE DEFINITION 



TIME 
INTERVAL 




SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to V H . t r is not 
critical but should be < 1.0 ju,s. 

B. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . tf must remain 
within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 



MC890P 



Ta 


v L 


V H 


+ 25°C 

0°C 

+ 75°C 


+0.500 V± 2.0 mV 
+0.570 V± 2.0 mV 
+0.450 V± 2.0 mV 


+0.930 V± 2.0 mV 
+0.980 V± 2.0 mV 
+0.840 V± 2.0 mV 



MC790P 



Ta 


Vl 


V H 


+ 25°C 
+ 15°C 
+ 55°C 


+ 0.460 V± 2.0 mV 
+ 0.475 V± 2.0 mV 
+ 0.430 V± 2.0 mV 


+0.900 V± 2.0 mV 
+0.915 V± 2.0 mV 
+0.850 V± 2.0 mV 



FIGURE 2 -TOGGLE MODE TEST CIRCUIT 



TPi„9 



JT 



1.0 V 
o 



1/2 MC899P 



INPUT PULSE 



3 



{> 



f = 4.0 MHz 

DUTY CYCLE = 35% to 65% 

t r &tf< 10 ns 



51 ±1.0%. 

1N3063 

OR 

EQUIV 



S.; : :;:;:j:::;:Q 



C;: : : Ci : : : : : Q O 



TP ut9 



I 



^50pF 



FREQUENCY AT TP out SHOULD BE Vz THE FREQUENCY AT TP ; , 



DUAL J-K FLIP-FLOPS 



PLASTIC MRTL MC700P/800P series 



MC791P • MC891P 



Two J-K flip-flops in a single package. Each flip-flop 
has a direct clear input in addition to the clocked inputs. 



[1] (3) 3- 

[2] (5) 2- 

[1] (3) 1- 

[1] (3) 12- 

[1] (3) 5- 

[2] (5) 6- 

[1] (3) 7- 

[1] (3) 10- 





S Q 

T 

c Co 5 






1 










S Q 

T 

ccd Q 






1 





13 (16) [5] 

14 (16) [5] 
9 (16) [5] 
8 (16) [5] 



fTog = 4 MHz 
tpd = 40 ns typ 

Po = 190 mW typ (Only Clock Input High) 
160 mW typ (Inputs Low) 



CLOCKED INPUT 
OPERATION © 



tn® 


t„+.<D 


S 


c 


Q 


Q 


1 


1 


On® 


0. 


1 





1 








1 





1 








On 


On© 



1. Direct input (Cd) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted tn and the time period subsequent 
to this transition is denoted tn + i. 

3. On is the state of the Q output in the time period tn. 



NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 



I 



Q?14 




liC A 4 54s 
4 10 
GND Co 



TYPICAL RESISTANCE VALUES 
Rl = 300 8 R4 = 600 8 R7 = 900 8 
R2 = 500 8 R5 = 640 8 R8 = 2.0 k 
R3 = 550 8 R6 = 700 8 R9 = 3.0 k 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 



MC891P 



MC791P 



@ Test 
Temperature 
( 6 C 
+25°C 
+75°C 
+15°C 
+25°C 
+55°C 



TEST VOLTAGE VALUES 



(Volts) 



Characteristic 



Input Current 



Output Current 



Output Voltage 



Saturation Voltage 



Symbol 



*A5 



CE(sat) 



Pin 
Under 
Test 



13 1 
14 



MC891P 



Test Limits 



0°C 



Min 



3.0 
3.0 



13 § (5) 
13§§© 

13 §© 
13§§@ 

14 §© 
14§§© 
14 §© 
14§§© 



13t 

13*# 
13t* 
13t* 

14*# 
14*# 
14t* 



Max 



600 
1200 
600 
600 



500 



400 



+25°C 



Min 



3.0 
3.0 



Max 



600 
1200 
600 
600 



400 



300 



+75°C 



Min 



2.85 
2.85 



Max 



570 
1140 
570 
570 



400 



350 



Unit 



fxAdc 



mAdc 
mAdc 



mVdc 



mVdc 



MC791P 



Test Limits 



+15°C 



Min Max 



2.65 
2.65 



500 
1000 
500 
500 



400 



300 



+25°C 



Min Max 



2.65 
2.65 



500 
1000 
500 
500 



300 



290 



+55°C 



Min Max 



2.50 
2.50 



470 
940 
470 
470 



320 



320 



Unit 



MAdc 



mAdc 
mAdc 



mVdc 



'in 



0.960 



0.910 



0.820 



0.865 



0.850 



0.800 



0.930 



0.880 



0.790 



0.865 



0.850 



0.800 



Vbot 



1.80 



1.80 



1.80 



1.80 



1.80 



1.80 



0.570 



0.500 



0.450 



0.475 



0.460 



0.430 



3.60 



3.60 



3.60 



3.60 



3.60 



3.60 



TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 



mVdc 



13 
12,14 



12 

1,3 

1 

3 

1,3 



1,3 
12 



3 
1,3 

1 
1,3 



11 



11 



Gnd 



O 

CD 



o 

00 
CO 



o 
o 

3 
r+ 

5' 

c 

8. 



11 4, 12 



Other pins not listed are left open. 



Ground inputs of flip-flop not under test. 

t Preset the flip-flop by the following procedure: 

(1) Momentarily apply Vbot to pin 12 to preclear flip-flop. 

(2) After V BOT is removed from pin 12, ground pins 1 and 3. 

(3) Apply a negative-going clock pulse to pin 2 (see note*) while pins 1 and 3 are 
still grounded. This changes the state of the flip-flop to the SET condition. 

(4) Remove grounds from pins 1 and 3, and proceed with the test. 

* Clock pulse to pin 2, see Figure 1. 

# Pin 12 = HIGH - Set by momentary application of Vbot prior to the application of 

the negative-going clock pulse. 



= Clock pulse to pin 2, data pulse to pin 3 
= Clock pulse to pin 2, data pulse to pin 1 



@ = See Figure 4. 
© = See Figure 5. 
© = See Figure 6. 
© = See Figure 7. 



MC791P, MC891P (continued) 



FIGURE 1 -CLOCK PULSE DEFINITION 



TIME 
INTERVAL 



GND- 



4 90% 

J rl0% 



I tf 



SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to V H . t r is not 
critical but should be < 1.0 fis. 

B. Biases of all other inputs are applied. V C c is applied 
without interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V L . tf must remain 
within 10 ns minimum and 200 ns maximum. 

E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 

MC891P 



Ta 


Vl 


Vh 


+ 25°C 

0°C 

+ 75°C 


+ 0.500 V± 2.0 mV 
+0.570 V± 2.0 mV 
+0.450 V± 2.0 mV 


+0.930 V± 2.0 mV 
+0.980 V± 2.0 mV 
+0.790 V± 2.0 mV 



Ta 


Vl 


Vh 


+ 25°C 
+ 15°C 
+ 55°C 


+ 0.460 V± 2.0 mV 
+ 0.475 V± 2.0 mV 
+ 0.430 V± 2.0 mV 


+0.900 V^ 2.0 mV 
+ 0.915 V± 2.0 mV 
+0.850 V± 2.0 mV 



FIGURE 2 -TOGGLE MODE TEST CIRCUIT 



TPin? 



_TL 



</ 2 MC899P 



— t>-i> 



■H 1—500 ns 

INPUT PULSE 

DUTY CYCLE 35% to 65% 

f = 4.0 MHz 

1 ns < t r or t f < 10 ns 

V H = + 1.50 V 

V L = GND 



1N3063 

OR 
EQUIV 



-O T- 



«c:c D -:-Qt> 



FIGURE 3 -TEST CIRCUIT 



TP in O 



n 

_J500|_ 



Vi MC899P 



<H>H>- 



INPUT PULSE 

f= 1.0 MHz 

1.0 ns < t r ortf < 10ns 

V H = + 1.50 V 

V L = GND 



1N3063 

OR 

EQUIV 



:qo 



Pxcnv:? * 



TP olrf FREQUENCY SHALL BE 
Vz TP in FREQUENCY. 



ESTABLISH SET OR CLEAR 
INPUTS AT HIGH OR LOW 
LEVEL AS REQUIRED. 



9TP„, 



; 90 ± 1.0% 

f 1N3063 

OR 

EQUIV 



CI = 100 pF INCLUDING PROBE & JIG. 



I 



FIGURE 4 -TEST WAVEFORMS 



TP in V H 



\ 



tc_s_ r"~ 5.0 ns - *- 



SorC V H 



\0.5V 
-*■ I 



1.0 ns < tf < 10 ns 



FIGURE 5 -TEST WAVEFORMS 



TP;„ 
SorC 






0.5 V 

1 \ v L 




1.0 ns < t r < 10 ns 
1.0 ns < t f < 10 ns 


t 

Vh 
i 


\ 


I * 


t 


-GND 


Vl 
1 


tT-C+ __ 

tc-s+ ~" 
0.5 V 


f 
- — ns 


I 


-GND 


i 




T 


♦ 







TP;„ V H 



SorC 



FIGURE 6 -TEST WAVEFORMS 



0.5 V 
♦ 



tc-T- 

ts-T- 



R 



\ 



0.5 V 



1.0 ns < t, < 10 ns 



TP in 



tc + T- 

t S+ T- 



FIGURE 7 -TEST WAVEFORMS 



0.5 V 
1_ 



i 



-90 ns- 



£ 



0.5 V 



1.0 ns < t, < 10 ns 
1.0 ns < tr < 10 ns 



TRIPLE 3-INPUT GATES 



MC792P • MC892P 



PLASTIC MRTL MC700P/800P series 




TYPICAL RESISTANCE 

VALUES 

Rl = 450 

R2 = 640 8 



Three 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 



mo) i- 

[1](3) 2- 
[1](3) 14- 

[1](3) 6- 
CI] (3) 7- 
[1](3) 8- 

tl] (3) 10 - 
[1] (3) 12 ■ 
[1] (3) 13 - 




-3 (16) [5] 



■ 5 (16) [5] 




■ 9 (16) [5] 



3 = 1 + 2 + 14 



NUMBER IN PARENTHESES INDICATES 
LOADING FACTOR FOR mW MRTL 



NUMBER IN BRACKETS INDICATES 
LOADING FACTOR FOR MRTL 



tpd = 12 ns 

Pd= 82 mW (Input High) 
24 mW (Inputs Low) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



1.0V- 
— 












5P 












100 
ns 


_^ o- 


MC81 


TPin < 




» TPout 


P- 


A 




^rrrrr^:::- 


=T^~ 


> 


i 




/>>■:•:•:•:■:■:•: X-^:- 


— ^ 995 5 




|?§;|pSi;l 


tf_y™ 


tr < 10 ns 
tf < 10 ns 




1N3036 

OR ! 
EQUIV 








I 




1/2 MC815P 


TPin 
TPout 








- GROUND ALL UNUSED INPUTS. 


J 


\ 


\ ^ 




-t.+3-- 




^ 0.5 V 




— tl-l+- 


t 






\ 




/, 
















\ 1 


0.5 V 

t 





I 

















@ Test 
Temperature 
( 0°C 

MC892P < +25°C 
( +75°C 
( +15°C 

MC792P I +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 




Vi, 


v„. 


Vbot 


v « 


v cc 




0.960 


0.930 


1.80 


0.570 


3.60 


ELECTRICAL CHARACTERISTICS 


0.910 


0.880 


1.80 


0.500 


3.60 


0.820 


0.790 


1.80 


0.450 


3.60 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC892P 


Test Limits 






MC792P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


C C 


+25°C 


+75°C 


Unit 


+15°C 


+25»C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v„ 


"on 


Vbot 


v « 


Vcc 


Input Current 


hn 


l 

2 
14 


- 


600 

1 


- 


600 

t 


- 


570 

1 


liAdc 

1 


;" 


500 

1 


- 


500 

1 


- 


470 

1 


IxAdc 

1 


1 
2 
14 


" 


2,14 
1,14 
1,2 


■ 


ll 

1 


4 

( 


Output Current 


! A5 


3 


3.00 


- 


3.00 


- 


2.85 


- 


mAdc 


2.65 


- 


2.65 


- 


2.50 


- 


mAdc 


- 


3 


- 


1,2,14 


11 


4 


Output Voltage 


V 
v out 


3 
3 
3 


- 


500 

1 


- 


400 

1 


- 


400 

1 


mVdc 


■ 


400 

1 


- 


300 

t 


- 


320 

1 


mVdc 

1 


- 


14 
1 
2 


- 


- 


11 

1 


1,2,4 
2,4,14 
1,4,14 


Saturation Voltage 


V CE(sat) 


3 
3 
3 


. 


400 

1 


- 


300 

1 


_ 


350 

1 


mVdc 


; 


300 

1 


■ 


290 

1 


■ 


320 

1 


mVdc 


- 


- 


14 
1 
2 


- 


11 

1 


1,2,4 
2,4,14 
1,4,14 


Switching Time 


t +t „ 
on off 


1,3 


- 


- 


- 


48 


- 


- 


ns 


- 


- 


. 


48 


- 


. 


ns 


Pulse 
In 


Pulse 
Out 


_ 


_ « 


11 


2,4,14 


1 


3 



o 

ro 

S 
o 

oo 

CO 
IS) 

"O 

o" 
o 

3 
^_ 

5' 

c 

8. 



Ground input pins of gates not under test. Other pins not listed are left open. 



TRIPLE 3-INPUT GATES 



PLASTIC mW MRTL MC700P/800P series 



MC793P • MC893P 




106 126 136 46 
6ND 



TYPICAL RESISTANCE 

VALUES 

Rl = 1.5 k 

R2 = 3.6 k 



Three 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 



(i) i- 

(1) 2- 
0) 14 • 

0) 6- 
(1) 7- 
0) 8- 

(1) 10- 
(1)12- 
0) 13 - 





3 (4) 




■5 (4) 



9 (4) 



3 = 1 + 2 + 14 

NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 

tpd = 27 ns 

Pd= 18 mW (Input High) 
3.5 mW (Inputs Low) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



1.5V 
— 






















500 
ns 


— o- 


1/2 MC817P 


TPin" 




1 TPo«» 










Q> 


IW 




f = 1.0 MHz 
tr < 10 ns 
tf < 10 ns 












1N3036 

OR 1 
EQUIV 


r 




1/4 MC817P 








F GROUND ALL UNUSED INPUTS. 


TP,» 


^ 


\ * 




-t.+3-- 




^ 0.5 V 




-ti- }+ - 


t 




\ 

TPo.t ) 




/. 




{ 1 


0.5 V 
















I 





I 



o 

•sj 
CO 
CO 
~0 























@ Test 
Temperature 
( 0°C 

MC893P j +25°C 
( +75'C 
( +15°C 

MC793P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 




v.„ 


"on 


Vbot 


V « 


V C c 




0.880 


0.850 


1.80 


0.500 


3.60 




0.830 


0.800 


1.80 


0.460 


3.60 


ELECTRICAL CHARACTERISTICS 


0.740 


0.710 


1.80 


0.400 


3.60 


Test procedures are shown for one gate only. 


0.865 


0.865 


1.80 


0.475 


3.60 


The other gates are tested in the same manner. 


0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC893P 


Test Limits 






MC793P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15*C 


+25°C 


+55°C 


Unit 


Min 


Max 


Mln 


Max 


Min 


Max 


Min 


Max 


Mln 


Max 


Min 


Max 


v.„ 


V 

•on 


Vbot 


V ff 


V cc 


Input Current 


i. 

in 


l 

2 

14 


- 


150 

1 


- 


140 

I 


- 


140 

( 


jiiAdc 

1 


- 


150 

I 


- 


150 

( 


- 


150 

I 


/iAdc 

1 


1 
2 
14 


- 


2,14 
1,14 
1,2 


- 


11 

1 


4 

1 


Output Current 


*A4 


3 


570 


- 


570 


- 


535 


- 


liAdc 


570 


- 


570 


- 


570 


- 


MAdc 


- 


3 


- 


1,2,14 


11 


4 


Output Voltage 


V 
v out 


3 
3 
3 


- 


400 

1 


- 


350 

1 


- 


300 

I 


mVdc 

J 


- 


400 

1 


- 


300 

1 


- 


320 

1 


mVdc 

I 


- 


14 
1 
2 


- 


- 


11 

1 


1,2,4 
2,4,14 
1,4,14 


Saturation Voltage 


V CE(sat) 


3 
3 
3 


_ 


250 

1 


- 


250 

I 


- 


250 

J 


mVdc 

J 


- 


220 

1 


_ 


230 

1 


- 


320 

1 


mVdc 


- 


- 


14 
1 
2 


- 


11 

J 


1,2,4 
2,4,14 
1,4,14 


Switching Time 


t + t „ 
on off 


1,3 


_ 


_ 


- 


90 


- 


- 


ns 


- 


. 


- 


90 






ns 


Pulse 
In 


Pulse 
Out 


- 


- 


11 


2,4,14 


1 


3 



o 

00 
CO 
00 

-o 



Ground input pins of gates not under test. Other pins not listed are left open. 



I SERIAL-PARALLEL 

J SHIFT REGISTER 

MC794P • MC894P 



PLASTIC MRTL MC700P/800P series 



Number in parenthesis indicates mW MRTL loading 
factor. Number in brackets indicates MRTL loading 
factor. 



t pd = 55 ns typ 
Pp = 225 mW typ 



Serial 
Input 



(3)[1] 70- 



A 



Parallel Enable (6) [2] 14 

Ciock (3) [ 1 i 9 O 
Preclear (14) [4] 1 



The MC794P/MC894P is a highly versatile 4-bit Shift Register with both 
Serial and Parallel entry capability. It can be utilized as an accumulator, 
buffer register, serial to parallel/parallel to serial converter, and is fully com- 
patible with the other MRTL functions. Theclock fall time must be ^100 ns. 



Parallel Inputs 

A . 



Data A Data B Data C Data D 

<3)[1]o10 (3)[1]013 (3)[1]p2 (3)[1]o6 




"A 
80[5](16) 



Dp 

D S Q 

.J 

c c D Q — ' 



Qb 

120[5]<16) 



°S Q 



-A -A 



30[5](16) 



D S 



Dp 



Qd 

5 O [5] (16) 



Dp 



°S 



'c D v 



A 



Serial 
Data 
Input 




TYPICAL RESISTANCE VALUES 

R1=450fi R3=1.5k« R5 = 600S2 
R2 = 640O R4 = 3.6kfi R6 = 750fi 



1/4 OF CIRCUIT SHOWN 



I 



*See General Information section for packaging. 



ELECTRICAL CHARACTERISTICS 


ParsltBt E 
C 






,„„„,«„ 


@ Test 
Temperature 

( °: c 

MC894P J +25°C 
( +75°C 
( +15°C 

MC794P J +25°C 
( +55°C 


TEST VOLTAGE VALUES 


Gnd 


Test procedures for Inputs B, C, and D are 


(Volts) 


the same as given for Input A (pin 10) in 
the table below. 




i 


o A | a, ? Q C T o D 


v ta 


Vo„ 


Vbot 


V„H 


v« 












1 




0.960 


0.930 


1.80 


0.570 


3.60 








1 


r 


-, 




1 1 






1 








u 


i 


■ °s 

r e <=o 






OS 






-o« 






* 




0.910 


0.880 


1.80 


0.500 


3.60 




lock BO— 


*-£ r 


^ r 




_^ 


0.820 


0.790 


1.80 


0.450 


3.60 




^ P" 


^ P 




r 




0. 865 


0.865 


1.80 


0.475 


3.60 












0. 850 


0.850 


1.80 


0.460 


3.60 














0.800 


0.800 


1.80 


0.430 


3. 


50 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC894P Test Limits 


MC794P Test Limits 


TEST VOLTAGE APPLIED 
TO PINS LISTED BELOW: 




0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 




v h 


V.n 


Vbot 


V.« 


V« 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input Current 


«ln. 
hn 

21. 
in 


l 

2 
6 
7 
9 
10 
13 

14 


- 


24 

60 

12 


00 
i0 

1 

00 


- 


2400 
600 

1200 


- 


2280 
570 

1140 


(lAdc 
T 


- 


2000 
500 

1000 


- 


2000 
500 

T 
1000 


- 


1880 
470 

f 
940 


fiAdc 
T 


1,14 

2 
6 
7 
9 
10 
13 

14 


- 


1,14 


- 


n 


2,4,6,10,13 

4,14 
4,14 
1,4,9,14 
4 
4,14 
4,14 

4 


Output Current 


! A5 


3 
5 
8 
12 


3.0 

I 


- 


3.0 

1 


~ 


2.85 

1 


- 


mAdc 

1 


2.65 

1 


- 


2.65 

1 


- 


2.50 

1 


" 


mAdc 

1 


- 


2,3,14 
5,6,14 
8,10,14 
12,13,14 


- 


- 


n 

1 


4 

1 


Output Voltage 


v out 


3 
3 
S 
5 
8 
8 
12 
12 


- 


SO 


10 


- 


400 
T 


- 


40 


10 


mV 

1 


dc 
f 


- 


400 


- 


300 


- 


320 


mVdc 

T 


- 


1 

14 
1 

14 
1 

14 
1 
14 


- 


2 
6 

10 
13 


n 


4,14 

4 
4,14 

4 
4,14 

4 
4,14 

4 


Power Supply 
Drain Current 


J PD 


11 


- 


- 


- 


75 


- 


- 


mAdc 


- 


- 


- 


75 


- 


- 


mAdc 


- 


- 


1 


- 


n 


4 


Switching Times 


h-3- 
4+3+ 
4+8- 
4-8+ 
l 9-8- 
l 9-8+ 


3 
3 
8 
8 
8 
8 


" 




~ 


70 
68 
85 
50 
63 
66 
















- 






P.„,* 


P * 
r ln2 


14 
14 


P 

1 out 




1,4,6,7,9,10,13 
1,4,6,7,9,10,13 
2,4,6,7,9,10,13,14 
2,4,6,7,9,10,13,14 
1,2,4,6,10,13,14 
1,2,4,6,10,13,14 








- 






n 


3 

1 


- 










- 


70 
68 
85 
50 
63 
66 






ns 


2 
2 
1 
1 
9 
9 


7 
7 


3 
3 
8 
8 
8 
8 


ll 



2 
o 

CO 
JO 

o 

CO 

■o 
8 

3 
r+ 

5' 
c 

SL 



Ground all unused input pins. Other pins not listed are left open. 
*See "Switching Times Test Circuit and Waveforms". 



MC794P, MC894P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



Pin1 



1.0 V INPUT 1 



Any MRTL NOR 
Gate 



INPUT 2 



1.0 V 



'V B OT 




Any MRTL NOR 
Gate With At 
Least 3-lnputs 



SW1 is open only when testing pin 1, remains closed for all other tests. 



Pin1 




— t 2 +3+ 



\ 



X 



tl+8- 



^k 



1 ZJ 

0.5 V 



t 2 -3- 



p in1 



p in2 



V^^^ 



*1-8+ 



t 9-8+ — 



\ J*" 



-t9_8_— 



I 



PARALLEL ENABLE MODE 



Parallel 
Enable 



Parallel 
Data 



J 












t1 










*2 






... 










t 3 - 




■ 



ZJ 



h-t 3 



t-| ^50 ns 
t 2 ^20 ns 
t3 S10 ns 



j DUAL FULL ADDERS I 

MC796P • MC896P 



PLASTIC MRTL MC700P/800P series 



TRUTH TABLE 



INPUT LOGIC LEVEL 


OUTPUT LOGIC LEVEL 


A 


B 


Ci 


S 


c 























1 


1 








1 





1 








1 


1 





1 


1 








1 





1 
1 
1 




1 
1 


1 



1 





1 


1 
1 
1 



Provides the SUM and CARRY functions while requir- 
ing only the AUGEND (A) and ADDEND (B) inputs with 
CARRY IN. 



m<3)[U(3) [1](3) 
6 8 9 




POSITIVE LOGIC 
C = ABCj + ABCj + ABC; + ABC, 
S = ABC; + ABCj + ABCj + ABCj 



Number in Parenthesis Indicates mWMRTL Loading Factor. 
Number in Brackets Indicates MP1TL Loading Factor. 

[1](3)[1](3)[1](3) 
2 14 13 

>A 9 B 



tpd = 60 ns typ 

P D = 225 mW typ 




12 

16)[5] 



I 





























































TEST VOLTAGE VALUES 








©Test 
Temperature 


(Vohs) 






V. 


V 


V.„, 


V ~ 




ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one full 
adder only. The other full adder is tested 
in the same manner. 


















„, ] 


0"t 


0.960 


0.93C 


1.80 


0.570 


3.60 




MC896P I 


+25"C 


0.910 


0.80G 


1.80 


0.500 


3.60 






( 


+75"C 


0.820 


0.790 


1.80 


0.450 


3.60 






MC796P ] 


+ IS"C 
+25°C 
+5« 


0.865 


0.865 


1.80 


0.475 


3.60 


find 






0.850 


0.850 


1.80 


0.460 


3.60 




Characteristic 


Symbol 


Pin 
Under 
Test 


MC896P Test Limits 


MC796P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 




0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unh 




Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V in 


V 


v 


v rr 


v cc 




Input Current 


i. 


2 
13 

14 




600 




600 

r 




570 

1 


uAdc 
1 




500 




500 




470 

1 


(iAdc 


2 
13 

14 








11 

1 


4 






! A5 


3 

| 


3.00 




3.00 




2.85 


" 


mAdc 


2.65 




2.65 




2.50 




mAdc 




3,13,14 


. 


2 


11 




















































2,3,13 




14 














1 










































2,3,14 


- 


13 














? 










































1 2.3, 1 


















12 

1 










































113,141 
12,13 
12,14 
2,12 




2,14 
2,13 
13,14 














? 


f 




f 




1 




















" 










|2,12,j 
13,141 








1 






tput Voltage 


V OUt 


I 








400 




400 


m 


fdc 




400 




300 




320 


raVdc 








2,13,14 


11 


4 








I 








_ 












































2,14 














T 








_ J 










































2,13 














12 








! 






































2 




13,14 














1 
















































- 




2,13,14 














| 














































13,14 




2 














f 
















































2,14 




13 












2*12+ 
l 2-12- 


12 
12 








75 

75 














75 

75 








Pulse 
In 


13,14 


Pulse 
Out 






4 












2 

1 


12 




1 






*2*3+ 


3 
























85 


- 








1 


13 


3 














l 2-3- 
'l4*12+ 
'l4-12- 


12 
12 


- 


- 


- 


75 
75 


- 


. 








- 




65 
75 
75 




- 








4 


13 


3 
12 
12 


14 
2,13 
2,13 












'l4t3+ 










85 




" 








- 




85 






























J 14-3- 
'l3+12- 


12 




- 




70 














" 


65 
70 












.1 


13 


3 
















! 13-12+ 


12 




~ 


■ 












- 




- 


80 


- 








1 






















*13+3+ 


3 


" 










- 








- 




70 




. 




























l 13-3- 


3 




" 




80 


' 




' 


- 


" 


" 


80 


" 


" 


' 




J 






3 






' 




T 


L 




dder not una 


er test. 


Ol 


iiei 


pti 


s m 


t lists 


dar 


e le 


topen 




















































— 1— 





MC796P, MC896P (continued) 



r2|ri| ri| |ri % ri Iri ?ri |ri |R1 




:R1 |ri 



R1J JR1 5R2 



B 
14 o- 



[ChjOi 



:ri rij Ibi ri< 






R1 fN R1 



R1 l> R1 




;R1 R1? SR1 RlS 




v C c 

11 




R1 Ir1 R1| ?R1 ?R1 Rl| ?R1 R1| Rli |l=l1 £ RI |R1 



R1 ?R1 R1? ?R1 ?R1 R1< ?R1 R1J R1 \ ?R1 R1? R1; 




-o9 



Typical Resistance 



I 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



10Vl . _ TP in v on V off 

t r ^10ns 9 p 

OVJ L_ t f ^10ns 

_J I f=1.0MHztyp 

500 M^OIED 



(^-OO 1 -; 



TT 



TP out 
O 



L-o 



O A 

SW 



o~ 



""-^+3+ 



\ 



/ 



^>~ 



x ^C n 



^ 



tA-S- 
0.5 V 




Switches are positioned in accordance with the applied 
voltages shown in the Electrical Characteristics Table. 



0.5 V \ 



"«- t A-C n + 



DUAL FULL SUBTRACTORS 

MC797P • MC897P 



PLASTIC MRTL MC700P/800P series 



TRUTH TABLE 



INPUT LOGIC LEVEL 


OUTPUT LOGIC LEVEL 


X 


Y 


B, 


D 


Bo 























1 


1 


1 





1 





1 


1 





1 


1 





1 


1 








1 





1 





1 








1 
1 


1 

1 



1 




1 




1 



Provides the DIFFERENCE and BORROW functions 
while requiring only MINUEND (X) and SUBTRAHEND 
BORROW IN. 



[1.5] 

(4.5) [1](3) [1](3) 

2 14 13 

fX ?Y y Bj 




POSITIVE LOGIC 

D = YXBj + YXBj + YXBj + YXBj 
B = YXBj + YXBj + YXBj + YXBj 



Number in Parenthesis Indicates mW MRTL Loading Factor. 
Number in Brackets Indicates MRTL Loading Factor. 

[1.5] 

(4.5) [1](3) [1] (3) 
6 8 9 

>X 



*pd = 60 ns *VP 
P D = 225 mW typ 




O 
10 
<16)[5] 



I 





































































TEST VOLTAGE VALUES 














®T*st 

Tcoptratura 

( 0°C 

MC897P { +25°C 

( +75°C 




(Volts) 


Gnd 


ELECTRICAL CHARACTERISTICS 


\ 


V - 


V BOT 


V c* 


V CC 


Test procedures are given for only one 


0.960 


0.930 


1.80 


0.570 


3.60 


subtracter. The other subtracter is tested 


0.910 


0.800 


1.80 


0.500 


3.60 


in the same manner. 


0.820 


0.790 


1.80 


0.450 


3.60 




MC797P | +2 


5°C 


0.865 


0.865 


1.80 


0.475 


3.60 




5"C 


0.850 


0.890 


1.80 


0.460 


3.60 






( +55°C 


0.800 


0.800 


1.80 


0.430 


3.60 




Characttristic 


SpW 


Pin 
Undtr 
T*sf 


MC897P Ttst Units 


MC797P Tast Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 




0°C 


+25°C 


+75°C 


Unit 


+15Y. 


+25Y. 


+55°C 


Unit 




Mia 


Max 


Mm 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V„ 


V,, 


VtOT 


*« 


v ec 




Input Current 


1.5 1m 


2 




MO 


. 


900 


. 


869 


(lAdc 




790 




750 


. 


709 




2 
















lin 


3 




too 




000 




no 


1 




600 




500 




470 


1 










\ 


\ 






•in 


14 


- 


too 


- 


000 


- 


910 


- 


900 




900 




470 


14 


- 


- 


- 




Output Current 


<AS 


3 


3.00 


- 


3.00 


- 


2.86 


- 


mAdc 


2.66 


- 


2.69 


. 


2.90 


- 


mAdc 


. 


1 2,3, ) 


. 


. 


n 


4 








1 
















































113,141 




















1 












- 






- 










- 






- 






- 






- 


3,13 


- 


2,14 
















t 


















" 










- 






- 














3,14 




2,13 
















12 

1 






: 












; 










: 






" 






: 






| 


12,13 
12,14 
2,12 
(2,12.1 
113,141 




2,14 

2,13 
13,14 








' 




Output Voltage 


V out 


3 




900 


- 


400 




400 


mVoc 




400 


- 


300 


- 


320 


mVdc 


- 


2,13 


. 


14 


n 










1 


- 












- 
















- 
















- 


2,14 




13 




























" 










" 






















- 






2,13,14 
















11 

1 








: 




1 


; 




















' 












: 


13,14 
2,14 
2,13 


- 


2,13,14 
2 
13 
14 












Switching Time 


4+12+ 


12 








00 














60 








Pub* 
In 


13,14 


Puis* 
Out 




li 


4 




2 


12 






4-12- 


12 


- 


- 


- 


60 


- 


- 






- 


- 


- 


60 


- 


- 














12 


- 














4+3+ 


3 


- 


- 




05 


- 


- 






- 


- 


- 


65 


- 


- 














3 


- 














*2-3- 


3 


" 


" 


- 


60 


- 


- 






- 


- 


- 


60 


- 


- 








1 






3 


- 














'l4+U+ 


























1 










14 


- 


12 


2,13 














'l4-12- 


12 
























, 














- 


12 


2,13 














l 14+3- 


3 


- 


- 


- 


65 


- 


- 






- 


- 


- 


65 


- 


- 










13 


3 


2 














'l4-3+ 


3 


- 


- 


- 


60 


- 


" 






- 


- 


- 


60 


- 


- 














3 


















'l3+12- 


12 


" 


" 


- 






- 


- 






- 


- 


- 






- 


- 






13 






12 


















'1S-1J+ 


12 


■ 


" 


- 






- 


- 






- 


- 


- 






- 


- 














12 


















Hs+S-f 


3 


■ 


" 








- 


- 






- 


- 


- 






- 


- 










2,14 


3 


- 














l 13-S- 


3 


* 


' 


- 


| 




" 


" 


1 




■ 


" 


" 


1 




- 


" 


' 








2,14 


3 


" 


' 




' 






Sround input plan of i 


ubtractor no 


it under te 


It 


( 


Hie 


-r pi 


as 


tot 


list 


edai 


re I 


Bft 


>pei 



























































MC797P, MC897P (continued) 



v C c 



R2|R1| R1| |R1 




:ri |ri |ri 



Ei 




|ri ri| *ri ri? 



R1 |X R1 



Rl I/ - " 




^^3 



R1 *R1 R1| 








R1 |R1 R1| *R1 R1| R1| |R1 Rl S R1 



R1 |R1 R1| |R1 *R1 R1| 4R1 R1| Rl| |R1 R1f R1* 



^kk^wkity 



CZ3 



JR1 |R1 |R2 



Bi 
-o13 



-o9 
Bi 



D 
-o10 



Typical Resistance 
Values 



/ R1 = 1. 
< R2 = &t 
' R3 - 4E 



= 1.5 k 
640 
R3 - 450 



I 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



LOV-j— . t^o™ 

OV-i L. tfS10 ns 

-4 [— f = 1.0MHityp 



Tp in V on V off 
9 <? 



MC815P 



■hr - 



sw 

Bj 



MC815P 

O- 



¥ 



*Y+B » I*- 



*-tY+D+ 



\ 



/" 



Switches are positioned in accordance with the applied 
voltages shown in the Electrical Characteristics Table. 



0.5 V 



*- *Y-D- 



\ 0.5 V 



*-t Y -B„+ 



DUAL 2-INPUT BUFFERS 



PLASTIC mW MRTL MC700P/800P series 



MC798P • MC898P 




TYPICAL RESISTANCE 

VALUES 

Rl = 1.5k 

R2 = 3.6 k 

R3 = 100 a 



Dual 2-input buffers designed to drive a greater 
number of loads than the basic Resistor Transistor Logic 
circuit. Returning an input resistor to V cc allows for 
capacitive coupling in multivibrator and differentiator 
applications. 



(2) 13 - 
(2) 2- 




(2) 10 ■ 
(2) 6- 



3=2 + 13 
-3 (30) 




NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 



•5 (30) 



tpd = 57 ns 

Pd = 14 mW (Input High) 
46 (Inputs Low) 



I 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



INPUT PULSE 

= 1.0 MHZ 



I 1 f = l-° 

tr < 10 

J L_ tf<10 

J 500 I 




- GROUND ALL UNUSED INPUTS. 



240pF 220 





















@ Test 
Temperature 
( 0°C 

MC898P ] +25°C 
( +75°C 
( +15°C 

MC798P J +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 


(kOhms) 




V|„ 


V 

•on 


Vbot 


V ff 


Vcc 


Vr* 




0.880 


0.850 


1.80 


0.500 


3.60 


4.6 


ELECTRICAL CHARACTERISTICS 


0.830 


0.800 


1.80 


0.460 


3.60 


4.8 


0.740 


0.710 


1.80 


0.400 


3.60 


5.0 


Test procedures are shown for one buffer only 
The other buffer is tested in the same manner. 


0.865 


0.865 


1.80 


0.475 


3.60 


4.6 


0.850 


0.850 


1.80 


0.460 


3.60 


4.8 




0.800 


0.800 


1.80 


0.430 


3.60 


5.0 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC898P 


Test Limits 






MC798P 


Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+U 


°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Vi„ 


"on 


Vbot 


Voff 


Vcc 


Vr* 


Input Current 


2 I. 

in 


2 


- 


300 


- 


280 


- 


280 


jitAdc 


- 


300 


- 


300 


- 


300 


/iAdc 


2 


- 


13 


- 


11 


- 


4 


Output Current 


J AB 


3 


4.5 


- 


4.5 


- 


4.5 


- 


mAdc 


5.0 


- 


5.0 


- 


5.0 


- 


mAdc 


- 


3 


- 


2,13 


11 


- 


4 


Output Voltage 


V , 
out 


3 
3 


- 


400 
400 


_ 


350 
350 


- 


300 
300 


mVdc 
mVdc 


. 


400 
400 


_ 


300 
300 


- 


320 
320 


mVdc 
mVdc 


- 


13 
2 


- 


- 


11 
11 


3 
3 


2,4 
4,13 


Saturation Voltage 


V CE(sat) 


3 
3 


- 


250 
250 


- 


250 
250 


- 


250 
250 


mVdc 
mVdc 


- 


220 
220 


- 


230 
230 


- 


320 
320 


mVdc 
mVdc 


- 


- 


13 
2 


- 


11 
11 


3 
3 


2,4 
4,13 


Switching Time 


t + t .. 
on off 


2,3 


- 


- 


- 


160 


- 


- 


ns 




- 


- 


160 


_ 


. 


ns 


Pulse 
In 


Pulse 
Out 


_ 


_ 


11 




4,13 


2 


3 



o 

"si 
CO 
00 

o 

00 
CO 
00 



o 

c 

CD 
Q. 



Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to V^-. 



DUAL BUFFERS 



PLASTIC MRTL MC700P/800P series 



MC799P • MC899P 



20 39 95 910 



R4 Rl ■/ 
O-WVr-f-VA-T 
12 "N 




TYPICAL RESISTANCE VALUES 
R1=450H R3 = 1002 
R2 = 640O R4 = 1.0k 



The dual buffer is designed to drive a greater num- 
ber of load circuits than the basic RTL circuit. Because 
this circuit has a very low output impedance the rise 
times of output waveforms are maintained when driving 
capacitive loads. A resistor which is internally connected 
to the input allows for capacitive coupling to the input, 
the differentiation of input waveforms and various 
multivibrator applications. 



12 1 r— 

[2] (6) 13 *- "^>o— L- ^> — 



2 (16) [5] outputs 2 and 3 

may not be used 

-3 (80) [25] simultaneously. 



[2] (6) 6- 



-5 (80) [25] Outputs 5 and 10 
may not be used 
-10 (16) [5] simultaneously. 



2 = 13 

3 = 13 



NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 



tpd = 20 ns 

Pd = 50 mW (Input High) 
100 mW (Inputs Low) 



I 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



TPi, 



T 
1.0 V 



100 



MC815P 




f = 1.0 MHz 
tr < 10 ns 
tf < 10 ns 




TPout 



# GROUND UNUSED INPUT PINS 




TPout 



Test each output independently. For each test, use only the load associated 
with the output under test. Output not under test should be left open. 



1N3063 

OR 
EQUIV 



TPin 



tl3 + 2- 
""tl3+3—- 



TPout 



0.5 V 



_tl3-2+_ 
t.3-3 



0.5 V 



















@ Test 
Temperature 

C o°c 

MC899P 1 +25°C 
( +75°C 
( +15°C 

MC799P < +25°C 
( +55°C 


TEST VOLTAGE VALUES 








(Volts) 


(Ohms) 






v,„ 


"on 


Vbot 


Voff 


V C c 


Vr* 




0.960 


0.930 


1.80 


0.570 


3.60 


640 


ELECTRICAL CHARACTERISTICS 


0.910 


0.800 


1.80 


0.500 


3.60 


640 


0.820 


0.790 


1.80 


0.450 


3.60 


750 


Test procedures are shown for one buffer only 
The other buffer is tested in the same manner. 


0.865 


0.865 


1.80 


0.475 


3.60 


640 


0.850 


0.850 


1.80 


0.460 


3.60 


640 










0.800 


0.800 


1.80 


0.430 


3.60 


640 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC899P 


Test Limits 




MC799P Test Limits 




TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 




Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Mln 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V. n 


"on 


Vbot 


Voff 


V C c 


Vr* 


Input Current 


21. 

in 


13 


- 


1.2 


- 


1.2 


- 


l.l 


mAdc 


- 


1.0 


- 


1.0 


- 


0.94 


mAdc 


13 


- 


- 


- 


11 


_ 


4 


Output Current 


! A5 
T AB 


2 
3 


3.0 
15.0 


- 


3.0 
15.0 


- 


2.85 
14.25 


- 


mAdc 
mAdc 


2.65 
13.75 


. 


2.65 
13.75 


_ 


2.50 
12.50 


- 


mAdc 
mAdc 


- 


2 
3 


- 


13 
13 


11 
11 


- 


4 
4 


Output Voltage 


v 
out 


2 
3 


- 


500 
500 


- 


400 
400 


- 


400 
400 


mVdc 
mVdc 


- 


400 
400 


- 


300 
300 


_ 


320 
320 


mVdc 
mVdc 


- 


13 
13 


: 


- 


11 
11 


3 


4 

4 


Saturation Voltage 


V CE(sat) 


2 
2 
3 


- 


400 

t 


- 


300 

I 


- 


350 

i 


mVdc 

t 


■ 


300 

I 


- 


290 

1 


- 


320 

1 


mVdc 

I 


- 


- 


13 
13 


- 


11 

11,12 

11 


3 


4 

1 


Switching Time 


t 


13+3- 
13-3+ 
13+2- 
13-2+ 


- 






30 
45 
28 
32 




- 




- 


- 


- 


30 
45 
28 
32 


- 


- 




Pulse 
In 


Pulse 
Out 


- 


- 




" 




n 


s 


ns 


13 
13 
13 
13 


3 
3 
2 
2 


11 

11 


4 



o 

to 

CO 

-o 



o 

00 
CO 
CO 

-o 



c 

a. 



DUAL 4-CHANNEL DATA 
SELECTOR/MULTIPLEXER 

MC9701P • MC9801P 



PLASTIC MRTL MC700P/800P series 



[1](3) 2D10- 

[1](3) 3D2C- 

[1](3) 15 D3o- 

[1](3) 14D4c- 



[1](3) 16S2 o— -1-£>C- 



[1](3) 1 SI 



[1](3) 8D1c- 

[1](3) 7 D2c- 

[1](3) 11 D3o 

[1](3) 12 D4o 

[1)(3) 10S2o L£>o- 



[1)(3) 9S1 



r>-n 




Output 

5 (16)[5) 



Output 

6 (16)[5] 



Number in Parenthesis Indicates mW MRTL Loading Factor. 
Number in Brackets Indicates MRTL Loading Factor. 



A dual electronic four-position switch that 
enables selection of any one of f ou r data input 
lines selected by a binary coded select input. 



TRUTH TABLE 



Input Select 


Data Line 
Selected 


S1 


S2 




1 
1 



1 


1 


D1 
D2 
D3 
D4 



Output = §1 S2 D1 + S1 S2 D2 + S1 S2 D3 + S1 S2 D4 

t++ + t_ _ 
Avg. t pd = 25 ns typ Avg. t pd = ^ 

P D = 100 mW typ 

Operating Frequency = 18 MHz typ 

(Both Selector Inputs and 

Data Inputs High) 



I 



(1/2 OF CIRCUIT SHOWN) 




°-^(7 ^hrM^^ 1 rvQ^^-s^V ^ 




TYPICAL RESISTANCE VALUES 
R1 = 450ft R3= 1.5 k 

R2 = 640n R4=3.6k 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one data 
selector only. The other data selector is 














@ Test 

Temperature 

( OX 

MC9801P j +25°C 

( +75°C 

( +15°C 

MC9701P J +25°C 

( +55°C 


TEST VOLTAGE VALUES 






(Volts) 


Gnd 


tested in the same manner. 


V in 


Von 


Voff 


Vcc 




0.960 


0.930 


0.570 


3.60 




0.910 


0.880 


0.500 


3.60 




0.820 


0.790 


0.450 


3.60 




0.865 


0.865 


0.475 


3.60 




0.850 


0.850 


0.460 


3.60 






0.800 


0.800 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 




MC9801P Test Limits 


MC9701P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


o°c 


+25°C 


+75°C 


Unit 


+ 15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v,„ 


Von 


Voff 


Vcc 


Input Current 


J in 


1 

2 
3 

14 
15 
16 


- 


6 


30 


- 


600 

1 


- 


570 

f 


jiiAdc 
T 


- 


500 


- 


500 

T 


- 


470 

T 


(iAdc 


l 

2 
3 

14 
15 
16 


- 


_ 


13 

T 


4 


Output Current 


J A5 


5 
5 
5 
5 


-3.0 

i 


- 


-3.0 

J 


- 


-2.85 

1 


: 


mAdc 

1 


-2.65 

i 


- 


-2.65 

1 


- 


-2.5 

1 


- 


mAdc 

1 


- 


2,5 

3,5,16 

1,5,14,16 

1,5,15 


1,16 
1 

16 


13 

1 


4 

J 


Saturation Voltage 


V CE(sat) 


5 
5 
5 
5 


- 


400 

1 


- 


400 

1 


- 


400 

I 


mVdc 

1 


: 


300 

1 


: 


300 

I 


: 


320 

1 


mVdc 

1 


- 


16 

1 

1,16 


1,2,16 

1,3 
15,16 

14 


13 

I 


4 

1 


Power Supply Current 
Drain 


I * 
PD 


13 


- 


- 


- 


37 


- 


- 


mAdc 


- 


- 


- 


37 


- 


- 


mAdc 


1,9,10,16 


- 


- 


- 


- 


Switching Times 


4+5+ 


5 
5 


- 




- 




- 






- 




- 




- 






Pulse 
In 


Pulse 
Out 


- 










32 
26 






ns 
ns 






32 
26 






n„ 
n„ 





2 
2 


5 
5 


13 
13 


1,4,16 
1,4,16 



o 

o 



o 

CO 
00 

o 



Ipj) test is for both halves of the dual selector. 
Ground inputs of dual selector not under test. Other pins not listed are left open. 



MC9701P, MC9801P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



>- dhd— ^ 



Any MRTL NOR Gats 



r 



1N3063 
or Equiv 



V CC TP out 



~l 



P 



*V 



■o- 



Any MRTL 

3-lnput NOR 

Gate 



I 



-/ V- 5V 

n-*j U-t — « 



4-BIT PARALLEL 
FULL ADDER 



MC9704P • MC9804P 



PLASTIC MRTL MC700P/800P series 





[0.75] 


[0.75] 


[0.75] 


[0.75] 


(2.25) (2.25) (2.25) (2.25) 


Y1 Y2 Y3 Y4 


[0.75] [0.75] [0.75] [0.75] 


(2.25) (2.25) (2.25) (2.25) 


X1 X2 X3 X4 




14 15 


|l2 |11 


|, |= 




|. |3 


750 

cww 

16 

Ci 
(2.25) 


Co 




Cj c 




Cj c 




Cj 


6 

Co 

(6) 

f?l 


[0.75] 


'I 




,„| 




H 




'I 




SI S2 S3 S4 




(6) [2] 




(6) [2] 




(6) [2] 




(6) [2] 





MC9704P/9804P is a four-bit full adder with ripple- 
through carry. 



C Q tpd = 1 25 ns typ 

Pq = 265 mW typ 
Operating Frequency = 8.0 MHz 



Number in Parenthesis Indicates Loading Factor 
for mW MRTL. Number in Brackets Indicates 
Loading Factor for MRTL. 



(1/4 OF CIRCUIT SHOWN) 



VCC 




TYPICAL RESISTANCE VALUES 
R1 =750fi 
R2= 1.5 k 
R3 = 3.6 k 



I 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one adder 
only. The other adders are tested in the 
same manner. 



MC9804P 



MC9704P 




Characteristic 



Input Current 



Output Current 



Output Voltage 



Power Supply 
Current Drain 



Switching Times 
Propagation Delay 



Symbol 



'l6+6+ 

'l6-6- 

'l6+l+ 

'l6-l- 

'16+10+ 

'l6-10- 

'16+5+ 

'l6-5- 

'l6+7+ 

'16-7- 



Pin 
Under 
Test 



MC9804P Test Limits 



0°C 



Min 



Max 



+25°C 



Min 



Max 



135 
110 
90 
50 
105 
70 
120 
90 
135 
110 



+75°C 



Min 



Max 



Unit 



jiAdc 



MC9704P Test Limits 



+15°C 



Min Max 



375 



+25°C 



Min Max 



375 



135 
110 
90 
50 
105 
70 
120 
90 
135 
110 



+55°C 



Min Max 



353 



Unit 



fiAdc 



TEST VOLTAGE VALUES 



(Volts) 



0. 800 0. 800 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



Pulse 
In 



1,15 
3,5 



7,9 
10,11 



Pulse 
Out 



15,16 
14,16 
14,15 



2,8,11,15 
2,8,11,15 



15 
15 
11,15 
11,15 
2,11,15 
2,11,15 



14,16 

2,11,12,14,15,16 

2,3,14,15,16 

2,3,8,14,15,16 

12,14,15,16 



14,15,16 

2,3,11,12,14,15,16 

2,3,8,9,11,12,14,15,16 

2,3,8,9,11,12,14,15,16 

11,12,14,15,16 



Gnd 



O 
CO 

•Nl 

o 



o 

CO 
00 

o 
■p. 
■o 

cT 
o 

3 

5" 
c 

CD 

Q. 



3,4,9,12,14 

3,4,9,12,14 

2,3,4,8,9,11,12,14,15 

2,3,4,8,9,11,12,14,15 

2,3,4,8,9,11,12,14 

2,3,4,8,9,11,12,14 

2,3,4,8,9,12,14 

2,3,4,8,9,12,14 

3,4,8,9,12,14 

3,4,8,9,12,14 



Pins not listed are left open. 



MC9704P, MC9804P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



v C c 



*SZ 






fOJfOJfOJ 



J 

I — o o— *■ 



21 



6 

v BOT 



fc 



I ! 



Voj 



IN 3063 
or Equiv 



^ 
::£> 



Input 

-£0) 



Input Pulse 



f = 1.0 MHz 
t r = tf ^10 ns 



/ \0_5V 



Load and driving gates must be MRTL NOR Gates. 



I 



DUAL 4-CHANNEL 
DATA DISTRIBUTOR 



PLASTIC MRTL MC700P/800P series 



MC9707P.MC9807P t 



mo) 1 — -t>>- 



[2] (5) 2 



[2] (5) 16- 



JJ^: 



[1](3) 9 P>o- 



[2] (5) 8- 



0-[>_: 



[2] (5) 10- 



-3 (16)[5] 3=1-2-16 



0> 



5 (16)[5] 5=1-2-16 




■H 2 J/° — 15(16)[5] 15=1-2-16 



14(16)[5] 14=1-2-16 



7 (16)[5] 7 = 9-8-10 



H IJo 6 (16)[5] 6 = 9-8' 




;H 2^)0 — 11 (16)[5] 11=9-8-1C 



12(16)15] 12 = 9-8-10 



Number in parenthesis indicates loading factor for mW MRTL. 
Number in brackets indicates loading factor for MRTL. 



MC9707P/MC9807P consists of two electronic, one- 
pole, four-position switches which route one-bit of binary 
data to one of four output lines. Switching is accom- 
plished by means of a pair of BCD coded select lines. 



TRUTH TABLE 



Pin 

Numbers 

Level 



INPUTS 


OUTPUTS 


D 


S1 


S2 





1 


2 


3 


1 


2 


16 


3 


5 


15 


14 


9 


8 


10 


7 


6 


11 


12 





* 


* 














1 








1 











1 





1 





1 








1 


1 











1 





1 


1 


1 











1 



* E ither state. 



A vg t pd = 25 ns *YP 

P D = 150 mW typ 



*on + l off 



*vg tpd : 



I 




TYPICAL RESISTANCE 
VALUES 

R1 = 640fi 
R2 = 450O 
R3 = 600fi 
R4 = 675 « 



1/2 OF CIRCUIT SHOWN 



D 


1 


9 


S1 


2 


8 


S2 


16 


10 





3 


7 


1 


5 


6 


2 


15 


11 


3 


14 


10 



PINOUTS 



'See General Information section for packaging. 



ELECTRICAL CHARACTERISTICS 

Test procedures are given for only one of 
the Dual Data Distributors. The other Data 
Distributor is tested in the same manner. 



Characteristic 



Input Current 



Output Current 



Output Voltage 




Power Supply Drain 
Current 



Switching Times 



Symbol 



X PD 



1+3h 



1-3- 



Pin 
Under 
Test 



13 



@ Test 
Temperature 

( 0°C 
MC9807PJ +25°C 

( +75°C 

( +15°C 
MC9707PJ +25°C 

( +55°C 



TEST VOLTAGE VALUES 



(Volts) 



V s „ 



0.960 



0.910 



0.820 



MC9807P Test Limits 



0°C 



Min 



Max 



3.00 



600 



1200 
1200 



500 



+25°C 



Min 



3.00 



Max 



600 



1200 
1200 



400 



+75°C 



Min 



2.85 



Max 



570 



1140 
1140 



400 



Unit 



iiiAdc 



mAdc 



mVdc 



MC9707P Test Limits 



+15°C 



Min 



2.65 



Max 



500 



1000 
1000 



400 



+25°C 



Min 



2.65 



Max 



500 



1000 
1000 



300 



68 



+55°C 



Min 



2.50 



Max 



470 



940 
940 



Unit 



juAdc 



mVdc 



mAdc 



0.865 



0.850 



0.800 



0.930 



0.880 



0.790 



0.865 



0.850 



0.800 



1.80 



1.80 



1.80 



1.80 



1.80 



1.80 



0.570 



3.60 



0.500 



3.60 



0.450 



3.60 



0.475 



3.60 



0.460 



3.60 



0.430 



3.60 



TEST VOLTAGE APPLIED 
TO PINS LISTED BELOW: 



Pulse 
In 



1,3 

1,5,16 

1,2,14,16 

1,2,15 



16 



Pulse 
Out 



'bot 



i 

1,16 
2,16 
1,2 



2,8,10,16 



13 



2,16 
2 



13 



13 



Ground input pins of data distributor not under test. 
Other pins not listed are left open. 



Gnd 



4,16 

4 



1,4,9 

2,16 
2,16 



o 

CO 

-J 
o 

•sj 

-o 



o 

CD 
00 
O 
Vl 



o 

3 
Hr 

5' 

c 

CD 

Q. 



MG9707P, MC9807P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



TP in 
O 



Any MRTL 



Input 
Pulse 



_n_ 'T43>i£> 



out 
Q 



Any MRTL NOR Gate 
with at least three 



■£>~ 



NPUT PULSE 
f = 4.0 MHz 
PW = 1 00 ns 
PH = 1.0 V 
t r = tf ^10 ns 



1N3063 __ 
Or * 
Equiv 



i::::::-i6 
2 : : : : : : : : : : : : : 15 

3 : : : Xx' : : : : 14 
4 : : : :': : : : : : :'i3 
5-:x:xX;i2 

7:':-:': : : : xio 
8: : : : : : : : : : x : 9 



-T 



-ov cc 



I 



To measure tg+7+ and tg_7_, connect input to pin 9, output 
to pin 7, and ground pin 1. The remainder of the test configuration 
is unchanged. 



■±J \ 



,T\± 



tl-3- 
*9-7- 



*1+3+ 
*9+7 + 



0.5 V 



QUAD SCHMITT 
TRIGGER 



PLASTIC MRTL MC700P/800P series 



MC9709P-MC9809P 



The MC9709P/9809P device consists of four Schmitt 
Triggers in a single 14-pin dual in-line plastic package. It 
provides a square-wave output from a slow-rise-time input 
with 650 mV internal hysteresis. 






12- 
13- 



o 



£> 



-1 (16)[5l 



■7(16)[5] 



■8(16)[5] 



-14(16)[5] 



toff 



t r = tf = 20 ns typ 

Av 9- tpd = 30 ns typ, Avg. 

f = 18 MHz typ 

P D = 95 mW typ 



Upper Trigger Voltage = 1.40 V typ 
Lower Trigger Voltage = 0.75 V typ 



Number in Parenthesis I ndicates mW M RTL Loading Factor. 
Number in Brackets Indicates MRTL Loading Factor. 




I 



TYPICAL RESISTANCE VALUES 
R1 = 450 CI R4= 1.5 k 

R2 = 2.0 k R5 = 640 ft 

R3 = 500 £2 



o 

CO 

o 

CO 

-o 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one Schmitt 
Trigger only. The other Schmitt triggers 
are tested in the same manner. @ Test 

Temperature 


TEST VOLTAGE VALUES 


Gnd 


(Volts) 


V „ 


"bot 


v oW 


"cc 


( 0°C 

MC9809P < +25°C 

f +75°C 


0.930 


1.80 


0.570 


3.60 


0.880 


1.80 


0.500 


3.60 


0.790 


1.80 


0.450 


3.60 


( +15°C 

MC9709P +25°C 

f +55°C 


0.865 


1.80 


0.475 


3.60 


0.850 


1.80 


0.460 


3.60 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC9809P Test Limits 


MC9709P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 






v on 


^BOT 


v off 


Vcc 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Output Current 


X A5 


1 
1 


3.0 
3.0 


- 


3.0 
3.0 


- 


2.85 
2.85 


_ 


mAdc 
mAdc 


2.65 
2.65 


- 


2.65 
2.65 


_ 


2.50 
2.50 


- 


mAdc 
mAdc 


l 
l 


2 
3 


- 


n 
n 


4 
4 


Output Voltage 


v 
v out 


1 


- 


500 


- 


400 


- 


400 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


- 


2,3 


n 


4 


Power Supply Drain 
Current 
(Total Device) 


*PD 


n 


- 


- 


- 


32 


- 


- 


mAdc 


- 


- 


- 


32 


- 


- 


mAdc 


- 


- 


- 


n 


4 


Output Pulse 

Rise and Fall Times 


*1- 


l 
l 


- 


100 
100 


- 


100 
100 


- 


100 
100 


ns 
ns 


- 


100 
100 


- 


100 
100 


- 


100 
100 


ns 
ns 


Pulse Out 


Input 


- 


n 
li 


4 
4 


l 
l 


2 
2 



o 

CO 
00 

o 

CO 

■o 
o 

3 
r+ 

5" 

c 



Ground unused input pins. Other pins not listed are left open. 



MC9709P, MC9809P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 




These waveform requirements are the only "i" 
restrictions for test. 

f ^ 60 Hz 

PA* = 2.0 V *Do not exceed ±4.0 volts. 



Any MRTL 3-lnput 
NOR Gate 




I 



QUAD 2-INPUT 
"AND" GATE 



PLASTIC MRTL MC700P/800P series 



MC9713P-MC9813P 



Increased logicflexibility is provided by MC9713P/9813P, 
quad 2-input AND gates in a single 14-pin dual in-line 
plastic package. 



[1,(3) 1 — r^ — 3(i.) [8 i 

tH(3) 2 1 J 

[1H3) 6 — O 5 06,15, 

[1](3> 7 1 J 

tii<3) 9 -—r^) — 8 < 16 >' 5 ' 

t1](3) 10 1 J 

[1,(3,12 — r-^ 14(16) 

[1,(3, 13 1 J 



\ 



/ 



>"< 



[5, 



Number In Parenthesis Indicates Loading Factor FormW MRTL. 
Number In Brackets Indicates Loading Factor For MRTL. 



[1,(3, 1 — 


V^pv 






i-^ r-J J^ 




[11(3, 2 — 


H>- r ^ 




[1,(3, 6 — 


t^L>- 


■5(16)[5] 


[1,(3, 7 — 


-0— H -^ 




[1,(3) 9 — 


"Wrv 






r- I ^ 




[1,(3, 10 — 


j^-r-i-y- 




[1,(3) 12 — 


^°^r^- 






r- / * 




[1,(3, 13 — 


A vgtpd* =28 nstyp 

Pq = 100mW typ 
Operating f = 14 MHz typ 

*on + toff 
Avg t pd - 2 





I 



5 11 

9 V CC 



R2< ?R3 




R3> <R2?R2>R3 



L^^vl 




R3> ?R2 >R2 <R3 






R1< <R1 



R1£ <R1 



7 9 



R3< <R2 >R2 <R3 



IV^->1 



R3> >R2 



u 



TYPICAL RESISTANCE VALUES 
R1=450O R3=1.5k 

R2 = 1.8 k R4 = 640 U 



o 

CO 

w 

"X3 



ELECTRICAL CHARACTERIS1 


ncs 

gate 

' the @ Test 

Temperature 

( 0°C 
MC9813P +25°C 

( +75X 

i+lSX 
MC9713P +25°C 

f +55°C 


TEST VOLTAGE VALUES 






Test procedures are shown for one 
only. The other gates are tested ir 


(Volts) 


Gnd 


same manner. 


v in 


v on 


"bot 


v„„ 


Vcc 




0.960 


0.930 


1.80 


0.570 


3.60 




0.910 


0.880 


1.80 


0.500 


3.60 




0.820 


0.790 


1.80 


0.450 


3.60 




0.865 


0.865 


1.80 


0.475 


3.60 




0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC9813P Test Limits 


MC9713P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v in 


v „ 


^BOT 


v„ ff 


Vcc 


Input Current 


i. 

in 


l 

2 


- 


600 
600 


- 


600 
600 


- 


570 
570 


juAdc 
iuAdc 


- 


500 
500 


. 


500 
500 


. 


470 
470 


jiAdc 
fxAdc 


l 

2 


_ 


- 


- 


n 
n 


4 
4 


Output Current 


J A5 


3 


3.0 


- 


3.0 


- 


2.85 


- 


mAdc 


2.65 


- 


2.65 


- 


2.50 


- 


mAdc 


- 


1,2,3 


- 


- 


n 


4 


Output Voltage 


v 
out 


3 
3 


- 


400 
400 


- 


300 
300 


- 


350 
350 


mVdc 
mVdc 


- 


300 
300 


- 


290 
290 


- 


320 
320 


mVdc 
mVdc 


- 


2 
1 


_ 


1 

2 


n 
n 


4 
4 


Power Supply 
Drain Current 


*PD 


11 


- 


- 


- 


36 


- 


- 


mAdc 


- 


- 


- 


36 


- 


- 


mAdc 


- 


- 


2,7,10,13 


- 


n 


1,4,6,9,12 


Switching Times 


t l+3+ 
4-3- 
4+3+ 
4-3- 




- 


- 


- 


42 
26 
42 
26 


- 


- 




- 


- 


- 


42 
26 
42 
26 


- 


- 




Pulse In 


Pulse Out 


2 

2 ' 
1 
1 


- 






' 


J 

1 


n 


s 


ns 


l 

l 

2 
2 


3 


n 

f 


4 



o 

CO 
00 

w 

o"" 
o 

3 
3* 

c 

CD 
Q. 



Ground inputs of gates not under test. Other pins not listed are left open. 



MC9713P, MC9813P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



I 



Any MRTL 
Input Pulse NOR Gate 



f = 1.0 MHz 
PW= 100 ns 
PH = 1.0 V 
t r = tf ^10 ns 



1N3063 
Or X 
Equiv 



± VBOT 




'in ± 



/ 



I1H^£> 




QUAD 2-INPUT 
"NAND" GATE 



PLASTIC MRTL MC700P/800P series 



MC9714P»MC9814P 



Increased logic flexibility is provided byMC9714P/9814P, 
quad 2-input positive logic NAND gates in a single 14-pin 
dual in-line plastic package. 



do) i— I y_ 3(16)[5] 

11(3) 2 1 J 

11(3) 6 1 V 

1,(3, 7 _L_>^ 5(16,I5] 

i]( 3 , 9 _r-y_ 8(i6)[5] 

1](3)10 1 J ^ 

1](3) 12 1 \ , , 

fa— 14(16)[5J 
11(3)13 \__y 




3(16)[51 



5(16)[5] 



8 (16) [5] 



f/O— 14(16) 



[51 



Number in Parenthesis I ndicatesmW MRTL Loading Factor. Pp = 145 mW typ 
Number in Brackets Indicates MRTL Loading Factor. Operating f = 14 MHz typ 



R1 ^ 

o — v\Ai — T 



R1 
2 O— 'WV- 




^Oh 



R3 
4— VW- 



S 



R1 x/ 

so — *w\, — r 



R1 
70 ^A/V- 




R3 LX-*^SJ 



R3 
♦ — W/V- 



S 



TYPICAL RESISTANCE VALUES 
R1=450« R4= 50012 

R2=1.8k R5 = 640Ii 

R3=1.5k R6=3.6k 




-OH 



l/-*-\| R3 



R3 
-AA/V— i 



«S. R1 
Jt W» ° 



2 



R1 
-V\A( O 13 




|X' * VJ R3 



R3 
-"WV — i 



J— V\A> 



2 



R1 
-VVAr— O 9 



-O 4 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one gate 

only. The other gates are tested in the /jjj ■»■ » 


TEST VOLTAGE VALUES 






(Volts) 


Gnd 


Temperature 


v in 


v c „ 


^BOT 


V ff 


Vcc 


( 0°C 

MC9814P +25°C 

f+75°C 


0.960 


0.930 


1.80 


0.570 


3.60 


0.910 


0.880 


1.80 


0.500 


3.60 


0.820 


0. 790 


1.80 


0.450 


3.60 


t+15°C 

MC9714P +25°C 

f +55°C 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 


0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC9814P Test Limits 


MC9714P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


+ 15°C 


+25°C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v in 


Von 


"bot 


V off 


Vcc 


Input Current 


i. 

in 


l 

2 


- 


1500 
1500 


- 


600 
600 


- 


570 
570 


jiAdc 
fiAdc 


- 


500 
500 


-. 


500 
500 


- 


470 
470 


liAdc 
liAdc 


l 

2 


- 


- 


- 


n 
n 


4 
4 


Output Current 


^5 


3 
3 


3.0 
3.0 


- 


3.0 
3.0 


- 


2.85 
2.85 


- 


mAdc 
mAdc 


2.65 
2.65 


: 


2.65 
2.65 


: 


2.50 
2.50 


: 


mAdc 
mAdc 


- 


2,3 
1,3 


- 


1 
2 


n 
n 


4 
4 


Output Voltage 


V 
v out 


3 


- 


400 


- 


300 


- 


350 


mVdc 


- 


300 


- 


290 


- 


320 


mVdc 


- 


1,2 


- 


- 


n 


4 


Power Supply Drain 
Current 


I * 
PD 


11 


- 


- 


- 


52 


- 


- 


mAdc 


- 


- 


- 


52 


- 


- 


mAdc 


- 


- 


1,2,6,7,9, 
10,12,13 


- 


n 


4 


Switching Times 


4-3. 
*2+3- 
l 2-3+ 




- 


- 


: 


57 
38 
57 
38 


~ 


- 




- 


- 


- 


57 
38 
57 
38. 


- 


- 




Pulse In 


Pulse Out 


2 
2 
1 
1 


- 






' 


i 


n 

1 


s 


ns 

T 


l 
l 

2 
2 


3 
3 
3 
3 


n 

T 


4 

1 



o 

to 



O 
CO 
00 

"U 

o" 
o 

3 



C 

8. 



Ground inputs of gates not under test. Pins not listed are left open. 
This test includes all gates (13 mAdc per gate). 



MC9714P, MC9814P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



Any MRTL NOR Gate 



J^HZM> 



INPUT PULSE 

f = 1.0 MHz 
PW = 100 ns 
PH= 1.0 V 
t r = tf ^10 ns 



1N3063 
OR EQUIV 



■=■ V BOT 



TPj 



0.5 V / V 



\ 



Any MRTL 3-lnput 



o 



T 

0.5 V 



I 



QUAD 2-INPUT 
"OR" GATE 



MC9715P-MC9815P 



PLASTIC MRTL MC700P/800P series 



MC9715P/9815P provides increased logic flexibility, 
quad 2-input OR gates housed in a single 14-pin dual in-line 
plastic package. 



(11(3) 
(11(3) 




[11(3) 9 
[11(3)10 

[11(3) 12 
[11(3)13 



3 (16) [5] 



5(16)[5] 



8(16)[5] 



14(16)[5] 



[1]<3) 1 
[ 1 } (3) 2 



=D>-^~ 



•OR< 




3(16)[5] 



5(16)[5] 



8(16)[5] 



14(16)[5] 



Pq = 100 mW typ (Inputs Low) 
= 28 mW typ (Inputs High) 
Operating f = 14 MHz typ 



Number I n Parenthesis I ndicates mW MRTL Loading Factor. 
Number In Brackets Indicates MRTL Loading Factor. 



I 




TYPICAL RESISTANCE VALUES 
R1 = 45012 R3 = 500n 

R2=1.8k R4 = 64012 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for only one 

gate. The other gates are tested in the _ 


TEST VOLTAGE VALUES 


Gnd 


(Volts) 


Temperature 


V ln 


v„„ 


Vbot 


v.« 


"cc 


( 0°C 


0.960 


0.930 


1.80 


0.570 


3.60 


MC9815P I +25°C 


0.910 


0.880 


1.80 


0.500 


3.60 


( +7SX 


0.820 


0.790 


1.80 


0.450 


3.60 


( +15°C 

MC9715P +25°C 

( +55°C 


0.865 


0.865 


1.80 


0.475 


3.60 


0.850 


0.850 


1.80 


0.460 


3.60 


0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC9815P Test Limits 


MC9715P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+ 55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v in 


Vo„ 


*BOT 


VoH 


^CC 


Input Current 


X in 


1 

2 


- 


600 
600 


- 


600 
600 


- 


570 
570 


juAdc 
jiiAdc 


- 


500 
500 


- 


500 
500 


- 


470 
470 


MAdc 
/LiAdc 


l 

2 


- 


2 

1 


- 


11 
11 


4 
4 


Output Current 


! A5 


3 


3.0 


- 


3.0 


- 


2.85 


- 


mAdc 


2.65 


- 


2.65 


- 


2.50 


- 


mAdc 


- 


1,3 


- 


- 


11 


4 


Output Voltage 


V out 


3 


- 


400 


- 


300 


- 


350 


mVdc 


- 


300 


- 


290 


- 


320 


mVdc 


- 


- 


- 


1,2 


11 


4 


Power Supply 
Drain Current 


J PD1 
^2 


11 
11 


- 


- 


- 


9.5 
33 


- 


- 


mAdc 
mAdc 


- 


- 


- 


9.5 
33 


- 


- 


mAdc 
mAdc 


- 


- 


* 


- 


11 
11 


4 

4** 


Switching Times 


4+3+ 
*l-3- 

*2+3+ 

l 2-3- 




- 


- 


- 


50 

45 
50 
45 


- 


- 




- 


- 


- 


50 
45 
50 
45 


- 


- 




Pulse In 


Pulse Out 


- 


- 




2,4 
2,4 
M 
1,4 


! 

1 


1 


n 


s 


ns 


l 

l 

2 
2 


3 

T 


11 

f 



o 

CO 
•si 

Ol 

2 
o 

CO 
00 

CI 

o" 
o 

5" 

c 

8. 



Ground unused input pins. Other pins not listed are left open. 
*A11 inputs at VboT (Inputs 1, 2, 6, 7, 9, 10, 12, 13). 
*A11 inputs at ground (inputs 1, 2, 6, 7, 9, 10, 12, 13). 



MC9715P, MC9815P (continued) 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



I 



Input Pulse 

f = 1.0 MHz 
PW = 100 ns 
PH = 1.0 V 
t r = tf ^10 ns 




mt^£> 



Any MRTL 3-lnput 
NOR Gate 



0.5 V / V 

- i^\±. 

-* t++ «- _ j . . 



HEX INVERTERS 

MC9718P • AAC9818P 



PLASTIC mW MRTL MC700P/800P series 



11 10 20 30 50 60 70 



TYPICAL RESISTANCE 
VALUES 
R1 = 1.5 k 
R2 = 3.6 k 




Six individual circuits are contained in a single 
package. Each provides the simple inversion function. 



7 (4) 7 = 8 




3 (4) 



1) 14' 



P D = 7.0 mW (Input High) Number In Parenthesis Indicates 
3.0 mW\'lnput Low) Loading Factor 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



500 



1.5 V 

» 



f = 1.0 MHz 
t r <10 ns 
t f <10 ns 



TP !r 



TP r 



1 AMC81 7P 





1.5 k< 




1N3063 1 /iMC817P 

t OR 

EQUIV 
^ GROUND UNUSED INPUT PINS. 



TP: 



TP r 



i-t>. 



V H 



I— tl4— I +— 



0.5 V 



0.5 V 



I 



o 

CO 

-J 

00 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one inverter only. 
The other inverters are tested in the same manner. 






©Test 
Temperature 
( 0°C 

MC9818PJ +25°C 
( +75 C C 
( +15 D C 

MC9718P | +25°C 
( +55°C 


TEST VOLTAGE VALUES 




(Volts) 




v lB 


"on 


Vbot 


V(« 


Vcc 




0.880 


0.850 


1.80 


0. 500 


3.60 




0.830 


0.800 


1.80 


0.460 


3.60 




0. 740 


0.710 


1.80 


0.400 


3.60 




0.865 


0.865 


1.80 


0.475 


3.60 




0.850 


0.850 


1.80 


0.460 


3.60 




0.800 


0.800 


1.80 


0.430 


3.60 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC981BP Test Limits 


MC9718P Test Limits 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Gnd 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 


Mm 


Max 


Mln 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


v,„ 


"on 


Vbot 


V ff 


v cc 


Input Current 


i. 

in 


14* 


- 


150 


- 


140 


- 


140 


fiAdc 


- 


150 


- 


150 


- 


150 


MAdc 


14 


- 


* 


- 


11 


4 


Output Current 


r A4 


1 


570 


- 


570 


- 


535 


- 


MAdc 


570 


- 


570 


- 


570 


- 


MAdc 


1 


- 


- 


14 


11 


4 


Output Voltage 


out 


1 


- 


400 


- 


350 


- 


300 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


14 


- 


- 


11 


4 


Saturation Voltage 


V CE(sat) 


1 


- 


250 


- 


250 


- 


250 


mVdc 


- 


220 


- 


230 


- 


320 


mVdc 


- 


- 


14 


- 


11 


4 


Switching Time 


'on + 'off 


1,14 


- 


- 


- 


90 


- 


- 


ns 


- 


- 


- 


90 


- 


- 


ns 


Pulse 
In 


Pulse 
Out 


- 


_ 


11 


4 


14 


1 



o 

CO 
00 

•■ft 
00 

-o 

o 

3 

r* 

5' 

c 

CD 
Q. 



Ground inputs of inverters not under test. Other pins not listed are left open 

* To simulate worse case conditions, the output of inverter under test is tied to 
the output of another inverter which has its input taken to V,,,-^,. 



HEX EXPANDERS 



PLASTIC MRTL MC700P/800P series 



MC9719P • MC9819P 



Six individual expanders are contained in a single pack- 
age to increase the input capability of MRTL gates. 



[1] (3) 8 
[1] (3) 9 
[1] (3) 10 
[1] (3) 12 
[1] (3) 13 
[1] (3) 14 






=§ 



t pd = 12 ns 

Pq = 13 mW typ (Input High) 
Negligible (Inputs Low) 



NUMBER IN PARENTHESES 
INDICATES mW MRTL LOADING FACTOR 



NUMBER IN BRACKETS 
INDICATES MRTL LOADING FACTOR 



When an expander is added to a gate, subtract 0.4 load from 
the output of the gate for each expander circuit added. 
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES 



1o 



HC 



2 o 3o 5o 60 7o 



R1 



146 



136 



R1 



126 



R1 



106 



R1 



96 




r< 



R1 



86 46 
GND 



V CC connection to pin 1 1 is not shown 

Typical Resistance Value 

R1 =450 ft 



I 



o 

CO 
«sl 

CO 









@ Test 

Temperature 

( 0°C 

MC9819P | +25°C 

( +75°C 

( +15 e C 

MC9719P J +25°C 

+55°C 


TEST VOLTAGE VALUES 






(Volts) 


(Ohms) 




v in 


V 

•on 


Vbot 


V ff 


Vcc 


Vr* 




0.960 


0.930 


1.80 


0.570 


3.60 


640 


ELECTRICAL CHARACTERISTICS 


0.910 


0.880 


1.80 


0.500 


3.60 


640 


Test procedures are shown for one expander only. 
The other expanders are tested in the same manner. 


0.820 


0.790 


1.80 


0.450 


3.60 


750 


0.865 


0.865 


1.80 


0.475 


3.60 


640 










0.850 
0.800 


0.850 
0.800 


1.80 
1 an 


0.460 


3.60 


640 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC9819P Test Limits 


MC9719P Test Limits 


1 .... 

TEST V 


DLTAGE 
LISTED 


BELOW: 







Min 


•c 

Max 


+2 
Min 


5°C 

Max 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 






APPLIED TO PINS 


Input Current 


I. 

in 


14 


- 


600 




600 




570 


/LiAdc 




500 


Min 


max 

500 


Min 


Max 

470 


Unit 

liAdc 


14 


•on 


*B0T 


V ff 


11 


Vr* 
1 


Gnd 

4 


Output Leakage 
Current 


r CEX 


1 




100 


- 


218 


- 


235 


jiiAdc 


- 


100 


- 


225 


- 


225 


/iAdc 


1 


- 


- 


14 


11 


- 


4 


Output Voltage 


V . 
out 


1 




500 


- 


400 


- 


400 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


14 


- 


- 


11 


1 


4 


Saturation Voltage 
Ground inputs of exi 


V 1 

CE(sat) x 

1 




400 




300 


™ 


350 


mVdc 


- 


300 




290 




320 


mVdc 


- 


" 


14 


- 


11 


1 


4 



o 

CO 
00 

CO 
■D 

o"" 
o 

3 



* Resistor value to V 



CC 



HEX EXPANDERS 



PLASTIC mW MRTL MC700P/800P series 



MC9720P • MC9820P 



Six individual expanders are contained in a single pack- 
age to increase the input capability of the mW MRTL 
gates. 



(D 8. 






t pd = 1 2 ns 

P(3 = 30 mW (Inputs High) 

Negligible (Inputs Low) 

Number In Parenthesis Indicates Loading Factor. 



NOTES ON THE USE OF THE MC9720/9820 

1. The input loading factor of the expanded gate is 1.33. 

2. Pin 1 1 of the expander must be connected to VqC- 

3. The output loading factor of the expander gate is decreased 
0.5 load for every added node. 




CONNECTION TO V cc NOT SHOWN 

TYPICAL RESISTANCE 

VALUES 

R1 = 1.5 kfi 



I 



2 
o 

CO 

ro 
o 

■o 



ELECTRICAL CHARACTERISTICS 






@ Test 
Temperature 
j 0°C 

MC9820P ( +25°C 
( +75°C 
( +15°C 

MC9720P | +25°C 
( +55°C 


TEST VOLTAGE VALUES 


Gnd 


Test procedures are shown for one expander only. 


(Volts) 


(kOhms) 


The other expanders are tested in the same manner. 


v h 


v.» 


Vbot 


Voff 


Vcc 


V R * 




0.880 


0.850 


1.80 


0.500 


3.60 


3.6 




0.830 


0.800 


1.80 


0.460 


3.60 


3.6 




0.740 


0.710 


1.80 


0.400 


3.60 


4.0 




0.865 


0.865 


1.80 


0.475 


3.60 


3.6 




0.850 


0. 850 


1.80 


0.460 


3.60 


3.6 




0.800 


0.800 


1.80 


0.430 


3.60 


3.6 


Characteristic 


Symbol 


Pin 
Under 
Test 


MC9820P Test Limits 


MC9720P Test Limits 




TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 




0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25«C 


+55°C 


Unit 


Min 


Max 


Mln 


Max 


Mln 


Max 


Mln 


Max 


Min 


Max 


Min 


Max 


v„ 


"on 


Vbot 


v.« 


V cc 


Vr* 


Input Current 


! in 


14 


- 


150 


- 


140 


- 


140 


fiAdc 


- 


150 


- 


150 


- 


150 


/lAdc 


14 


- 


- 


- 


11 


1 


4 


Output Leakage 
Current 


*CEX 


1 


- 


25 


- 


25 


- 


30 


jiAdc 


- 


40 


- 


4Q 


- 


50 


jiiAdc 


1 


- 


- 


14 


11 


- 


4 


Output Voltage 


V out 


1 


- 


400 


- 


350 


- 


300 


mVdc 


- 


400 


- 


300 


- 


320 


mVdc 


- 


14 


- 


- 


11 


1 


4 


Saturation Voltage 


V CE(sat) 


1 


- 


250 


- 


250 


- 


250 


mVdc 


- 


220 


- 


230 


- 


320 


mVdc 


- 


- 


14 


- 


11 


1 


4 



o 

CO 
00 
N) 
O 



Ground unused input pins. Other pins not listed are left open. * Resistor value to V cc - 



QUAD 2-INPUT EXPANDERS 



PLASTIC mW MRTL MC700P/800P series 



MC9721P • MC9821P 



Four 2-input expanders housed in a single package 
increase the input capability of mW MRTL gates. 



(D 
(D 
(D 
(D 
(D 9 

(1) 10 
(D 12 
(1) 13 






3=1+2 



t pd = 27 ns 

Pq = 20 mW typ (Input High) 
Negligible (Inputs Low) 



NUMBER IN PARENTHESIS INDICATES 
LOADING FACTOR 



NOTES ON THE USE OF THE MC9721/MC9821 

1. The input loading factor of the expanded gate is 1.33. 

2. Pin 1 1 of the expander must be connected to Vqc- 

3. The output loading factor of the expanded gate is de- 
creased 0.5 load for every added node. 



39 



50 



8 9 




149 



~K Pn Pn MS 



Rll R1< R1< R1| Rl| Rl| R1| ri| 



1 6 26 



60 76 



96 106 



126 136 46 

GND 



^CC connection to pin 1 1 is not shown 

Typical Resistance Values 

R1 = 1.5 k 



I 



o 

CO 
N3 





nly. 
nner. 










@ Test 
Temperature 
( 0°C 

MC9821P j +25°C 
( +75°C 
( +15°C 

MC9721P } +25°C 
( +55°C 


TEST VOLTAGE VALUES 






(Volts) 


(kfi) 




v,„ 


•on 


Vbot 


VoH 


V C c 


Vr* 




0.660 


6.856 


1.80 


0.500 


3.60 


3.6 




0.830 


0.800 


1.80 


0.460 


3.60 


3.6 


ELECTRICAL CHARACTERISTICS 


0.740 


0.710 


1.80 


0.400 


3.60 


4.0 


Test procedures are shown for one expander o 


0.865 


0.865 


1.80 


0.475 


3.60 


3.6 


The other expanders are tested in the same ma 


0.850 


0.850 


1.80 


0.460 


3.60 


3.6 




0.800 


0.800 


1.80 


0.430 


3.60 


3.6 


Characteristic 


Symbol 


Fin 
Under 
Test 


MC9821P Test Limits 


MC9721P Test Limits 




TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 




Grid 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25'C 


+55°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V, n 


u 

•on 


VflOT 


V ff 


V C c 


Vr* 


Input Current 


I. 
in 


l 

2 


- 


150 
150 


- 


140 
140 


- 


140 
140 


/xAdc 
/iAdc 


- 


150 
150 


- 


150 
150 


- 


150 
150 


/iAdc 
liAdc 


1 
2 


- 


2 
1 


- 


11 
11 


3 
3 


4 
4 


Output Leakage 
Current 


*CEX 


3 


- 


25 


- 


25 


- 


30 


,aAdc 


- 


40 


- 


40 


- 


50 


jxAdc 


3 


- 


- 


1,2 


11 


- 


4 


Output Voltage 


V 
out 


3 
3 


- 


400 
400 


- 


350 
350 


- 


300 
300 


mVdc 
mVdc 


- 


400 
400 


- 


300 
300 


- 


320 
320 


mVdc 
mVdc 


- 


1 
2 


- 


- 


11 
11 


3 
3 


2,4 
1,4 


Saturation Voltage 


V CE(sat) 


3 
3 


- 


250 
250 


- 


250 
250 


- 


250 
250 


mVdc 
mVdc 


- 


220 
220 


- 


230 
230 


- 


320 
320 


mVdc 
mVdc 


- 


- 


1 
2 


- 


11 
11 


3 
3 


2,4 
1,4 



o 

CO 
00 



Ground unused input pins. Other pins not listed are left open. 
* Resistor value to Vqq. 



DUAL J-K FLIP-FLOPS 



MC9722P • MC9822P 



PLASTIC mW MRTL MC700P/800P series 



(1) 3 C 


S 




Q 


(2) 2 a 


T 






(1) 1 o 


C 


c D 


Q 






I 












(1) 5 C 


s 




Q 


(2) 6 


T 






(1) 7 


C 


C D 


a 


(1) 10 




I 





-13(4) 



-14 (4) 



NUMBER IN PARENTHESIS INDICATES 
LOADING FACTOR 



MC9722P/9822P consists of two J-K flip-flops in a single package. 
Each flip-flop has a direct clear input in addition to the clocked inputs. 



CLOCKED INPUT 
OPERATION ® 



*n@ 


»n+1 © 


S 


c 


Q 


Q 


1 


1 


O-n© 


On 


1 





1 








1 





1 








Qn 


°-n© 



f Tog = 4.0 MHz 

T pd = 75 ns tvp 
P D = 24 mW typ (Only Clock 
Input High) 



1. Direct inptlt (Crj) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted t n and the time period subsequent 
to this transition is denoted t n+ -j. 

3. Q n is the state of the Q output in the time period t n . 



8 
QO- 



c D o- 



1/2 OF CIRCUIT SHOWN 



R2 L/ l^^\l 



TYPICAL RESISTANCE VALUES 
R1 = 4.5 k R4 = 2.0 k 

R2 = 1.5k R5 = 750J2 

R3 = 3.6 k 



-VW- 
R2 



-VW- 

R2 





R2^ hv^_>l 



-wv- 

R2 



66 

T 



k^i R2 



i 



ELECTRICAL CHARACTERISTICS 

Test procedures are shown for one flip- 
flop only. The other flip-flop is tested in 
the same manner. 



Characteristic 



Input Current 



Output Current 



Output Voltage 



3 o 


S 


Q 


2 o 


T 




1 


C 


c D a 






I 








5 < 


S 


Q 


6 o 


T 




7 c 


C 


CD 5 






I 




Symbol 



Pin 
Under 
Test 



8© 
8© 
9© 



MC9822P Test Limits 



0°C 



Min 



-570 
-570 



Max 



+25°C 



Min 



-570 
-570 



Max 



+75°C 



Min 



-535 
-535 



Max 



Unit 



fiAAc 



fxAdc 



mVdc 



MC9722P Test Limits 



+ 15°C 



Min 



-570 
-570 



Max 



+25°C 



Min 



-570 
-570 



Max 



+55°C 



Min 



-570 
-570 



Max 



320 



Unit 



fiAdc 



fiAdc 
juAdc 



TEST VOLTAGE VALUES 



Volts 



0.800 0.800 1.80 0.430 3.60 V. to V 



3.60 



Pulse 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



Ground inputs of flip-flop not under test. Other pins not listed are left open. 

*Preset the device as follows: a. Momentarily apply Vbot to P ln 10 > this preclears the flip-flop. 

b. Remove Vb0T> ground pins 5 and 7. 

c. Apply negative-going clock pulse (Cp) to pin 6 while pins 5 and 7 are still grounded. 

(This changes the state of the flip-flop to a set condition. ) 

d. Remove ground from pins 5 and 7. 

**Apply V BO t momentarily prior to arrival of clock pulse (Cp) to change the state of the flip-flop. 



8,10 



5,7 



Pin 2 



Cp 



Pin 3 



(4) See Figure 4 
© See Figure 5 
© See Figure 6 
© See Figure 7 



Gnd 



4,10 



(continued) 
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ELECTRICAL CHARACTERISTICS (continued) 

Test procedures are shown for one flip- 
flop only. The other flip-flop is tested in 
the same manner. 



3 c s Q 

2 CT 

1 =c c D 5 

2 — T~ 

5 OS Q 

6 CT 

7 CC c D O 



MC9822P 



MC9722P 




Characteristic 



Symbol 



Pin 
Under 
Test 



MC9822P Test Limits 



0°C 



Min 



Max 



+25°C 



Min 



Max 



+75°C 



Min 



Max 



Unit 



MC9722P Test Limits 



+ 15°C 



Min 



Max 



+25°C 



Min 



Max 



+55°C 



Min 



Max 



Unit 



TEST VOLTAGE VALUES 



Volts 



0.880 



0.850 



0. 800 0. 800 



0.850 



0.850 



80 



0.500 



0.460 



80 0.430 3.60 V. to V 



Pulse 



C P 



TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 



Gnd 



2 

O 

CO 

ro 

IS5 

■o 



o 

CD 
00 

ro 

IS) 



o 

c 

CD 

Q. 



Saturation Voltage 



'CE(sat) 



250 



mVdc 



5 
10 

5,7 
5,7 
7 



10** 
10** 



7 
5,7 



5 
5,7 



Pulse In 



Pulse Out 



Toggle Frequency 



4.0 



4,7,10 



Ground inputs of flip-flop not under test. Other pins not listed are left open. 

*Preset the device as follows: a. Momentarily apply VgoT t0 P in l°i tnis preclears the flip-flop. 

b. Remove VgOT> ground pins 5 and 7. 

c. Apply negative-going clock pulse (Cp) to pin 6 while pins 5 and 7 are still grounded. 

(This changes the state of the flip-flop to a set condition. ) 

d. Remove ground from pins 5 and 7. 

**Apply VgQT momentarily prior to arrival of clock pulse (Cp) to change the state of the flip-flop. 



© See Figure 4 
(5) See Figure 5 
© See Figure 6 
© See Figure 7 



MC9722P, MC9822P (continued) 



FIGURE 1 - CLOCK PULSE DEFINITION 



TIME 
INTERVAL 



i 



D I E 
4-90% 



SEQUENCE OF EVENTS 



C. Apply momentarv ground (when applicable). 

D. Clock pulse is allowed to fall to v"l- tf must 
remain within 10 ns minimum and 200 ns 

E. Electrical measurements are read out. Load cur- 
rent over-shoot must be limited to 10% or the 
flip-flop may be tripped and the wrong output 
conditions occur. 



T A 


V|_ 


v H 


+25°C 

0°C 

+75°C 


+0.460 V ± 2.0 mV 
+0.500 V ± 2.0 mV 
+0.400 V ± 2.0 mV 


+0.830 V ± 2.0 mV 
+0.880 V ± 2.0 mV 
+0.740 V ± 2.0 mV 



T A 


v L 


v H 


+25°C 
+15°C 
+55°C 


+0.460 V ± 2.0 mV 
+0.47S V ± 2.0 mV 
+0.430 V ± 2.0 mV 


+0.8S0 V ± 2.0 mV 
+0.86S V ± 2.0 mV 
+0.800 V ± 2.0 mV 



FIGURE 2 - TOGGLE MODE TEST CIRCUIT 



n 



— — 1 00 ns 



INPUT PULSE 



4H> 



51 ±1.0%, 



1 N3063 

DUTY CYCLE 35% to 65% OR ] 
f = 4.0 MHz EQUIV - 

1 ns <t r or tf <10 ns _ 

V H = +1.50V 
V L = GND 
PW = 1 00 ns 



o;s-: 



ClC-CrVlQ 



-Dv 



TP out frequency shall be 
1/2 TPj n frequency. 



FIGURE 3 - TEST CIRCUIT 



TP in? 



| 1 X MC889P 



O— OS;! 

o : f: : 



INPUT PULSE 

f = 1.0 MHz 

1 .0 ns <t r or tf < 1 ns 

V H = +1.50 V 

V L = GND 



1 N3063 

OR 
EQUIV 



o — c fc:t D :.Q » 



P 

-I hi 



Establish set or 

ear inputs at 
high or low level 
as required. 



? TPout 



1 N3063 

OR 
EQUIV 



C1 = 100 pF including probe and jig. 



I 



FIGURE 4 - TEST WAVEFORMS 



Pin 2 V H " C 



*T-C- 
tc-S- 



0.5 V 



Pin1 f 

Or V H 

Pin 3 I 



\0.5 V 



1.0 ns<tf<10 ns 



FIGURE 5 - TEST WAVEFORMS 



Pin 2 

Pinl 

Or 

Pin 3 






0.5 V 

1 i V L 




f 

v H 

1 


\ 


L 1 


t 


-GND 

1.0 ns<t r <10 ns 
1 .0 ns < tf < 1 ns 


v L 

1 


t T-C+_^ 
*C-S+ 

0.5 V 
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t 
— — ns 


f 1 

V v H 
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-GND 


1 
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FIGURE 6 - TEST WAVEFORMS 


p in 2 

Pin1 

Or 

Pin 3 






f 

i 


0.5 V \ 

* 1 


v L 

i * 




f 




*C-T- 
*S-T- 


30 ns - 


1.0 ns<t f <10ns 


1 ^ 

v H - 


0.5 V 

\ Vl 


I J 


i 


♦ 


f 





FIGURE 7 - TEST WAVEFORMS 


Pin 2 

Pin1 

Or 

Pin 3 
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VH 
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0.5 V A 


VL 




r 




*C+T- 
tS+T- 

v L 

I 1 


— 50 ns — 


1.0 ns< t r <10 ns 
1.0 ns<t f <10 ns 


f 0.5 V 
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BCD-TO-DECIMAL 
DECODER-DRIVER 



PLASTIC MRTL MC700P/800P series 



MC9760P • MC9860P* 



The MC9760P/MC9860P monolithic BCD-to-Decimal Decoder/Driver 
is designed for use with high-voltage neon indicating tubes. The high- 
voltage output transistors can withstand 70-volts ( MC9860P) , and 65-volts 
(MC9760P) , insuring direct operation of the indicator tubes without back- 
ground glow. The inputs are compatible with MRTL logic functions. 



Pin No. 
Logic Levels 



TRUTH TABLE 



INPUT* (BCD) 


OUTPUT (DECIMAL) 


20 


21 


22 


23 





1 


2 


3 


4 


5 


6 


7 


8 


9 


6 


7 


15 


14 


9 


5 


10 


4 


11 


3 


12 


2 


13 




1 

1 

1 


1 



1 




1 
1 


1 
1 


'o 
1 
1 


1 
1 
1 
1 




1 
1 









1 

1 
1 
1 
1 
1 
1 
1 
1 


1 
1 

1 
1 
1 
1 
1 
1 
1 











1 
1 
1 
1 
1 
1 

1 
1 
1 






1 






Logic "0" ^ 1 .5 Vdc <g> 6.0 mA 
Logic "1" ^65 Vdc (MC9760) 
Logic "1" ^70 Vdc (MC9860) 

'Any input configuration not shown results in an indeter- 
minate state at the outputs. 



TYPICAL INTERCONNECTION 
DIAGRAM 



Clock Input- 




123456789 
MC9760P 
BCD-Decimal Decoder/Driver 
2° 21 22 23 



14 



15 



10 15 



Q1 



Q4 



Q2 Q3 

MC767P 

Quad Latch 

D1 D2 D3 D4 



13 



10 



16 



Q1 



Q4 



Q2 Q3 
T MC780P 

Decade Up-Counter 



11(3)60 -£>0 T>0 1 f^>0- 



[1] (3) 70 T^>d T^>0 »— T>0 



[1](3)15 



22 



* il t>H> 



2 3 



[11(3)140 T>0 T>0 1— T>0- 



4> 






Number in Parenthesis Indicates Loading Factor for mW MRTL. Pq = 115 TiW typ 

Number in Brackets Indicates Loading Factor for MRTL. 




I 



tSee General Information section for packaging. 



MC9760P, MC9860P (continued) 



I 



V CC o- 



R1 
(2°) 6 O— VW- 



(2 1 ) 7Q — VW- 



R1 
(2 2 ) 15 O— -VW- 



2xJ2 



\ 






^ r- : 



R1 
(2 3 ) 140 — VW- 



^ P- : 



=& 



TTTX 



L-7TX. 



77~\ 



X. 



Numbers in parenthesis represent 
standard BCD/Decimal Code. 



TYPICAL RESISTANCE VALUES 
R1 =450n 
R2 = 640^ 
R3 = 3.75 k 



■~r\^ 



V^TT 



^w 



n 
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♦r- 



■W- 
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.-T^. 



^rr 
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ELECTRICAL CHARACTERISTICS 
















































TEST VOLTAGE/CURRENT 
























@Test 




VALUES (Vdc/mAdc) 






































Temperature 

( OX 
MC9860PJ +25°C 

( +75°C 

( +15°C 
MC9760PJ +25°C 

( +55°C 


v in 


Von 


VctX 


'a 


"l 


Vcc 






0.960 


0.930 


40 


6.0 


5.0 


3.6 




0.910 


0.880 


40 


6.0 


5.0 


3.6 




0.820 


0.790 


40 


6.0 


5.0 


3.6 




1.05 


1.05 


40 


6.0 


5.0 


3.6 




1.00 


1.00 


40 


6.0 


5.0 


3.6 




0.95 


0.95 


40 


6.0 


5.0 


3.6 






Pin 


MC9860P Test Limits 


MC9760P Test Limits 


TEST VOLTAGE/CURRENT APPLIED 


Characteristic 


Symbol 


Under 
Test 


0°C 


+25°C 


+75°C 


Unit 


+15°C 


+25°C 


+55°C 


Unit 




lUHNiUiltUBtLUW 




Gnd 


v,„ 


V on 


VcEX 


'a 


'l 


Vcc 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input Current 


i. 


6 


- 


600 


. 


600 


- 


570 


(iAde 


- 


500 


_ 


500 


. 


470 


fj.Adc 


6 


- 


- 


- 


- 


16 


8 




in 


7 


- 


1 


- 


1 


- 


1 


1 


- 


1 


- 


1 


- 


1 


1 


7 


- 


- 


- 


- 


| 


1 






14 


. 


1 


- 


- 


1 


1 


- 


1 


- 


1 


- 


1 


1 


14 


- 


- 


- 


- 


1 


1 






15 


- 


f 


- 


- 


? 


T 


- 


I 


- 


♦ 


- 


♦ 


? 


15 


- 


- 


- 


- 


T 


I 


Output Voltage 


V , 
out 


1 


- 


1.5 


- 


1.5 


- 


1.5 


Vdc 


- 


1.5 


- 


1.5 


- 


1.5 


Vdc 


- 


* 


- 


1 


- 


16 


8* 


Output Leakage Current 


*CEX 


1 


- 


- 


- 


100 


- 


- 


nAdc 


- 


- 


- 


100 


- 


- 


fiAdc 


- 


** 


1 


- 


- 


16 


8** 


Output Breakdown 




1 


70 


- 


70 


- 


70 


- 


Vdc 


65 


- 


65 


- 


65 


- 


Vdc 


- 


6,7,14,15 


- 


- 


1 


16 


8 


Voltage 




2 






- 






- 






- 










- 






- 






- 






- 




- 


- 


2 














3 






- 






- 






- 










- 






- 






- 






- 






- 


- 


3 














4 






- 






- 






- 










- 






- 






- 






- 






- 


- 


4 














5 






- 






- 






- 










.. 






- 






- 






- 


\ 


|r 


- 


- 


5 








' 






9 






- 






- 






- 










- 






- 






- 






- 


14,15 


- 


- 


9 






6,7,8 






10 






- 






- 






- 










- 






- 






- 






- 






- 


- 


10 














11 






- 






- 






- 










- 






- 






- 






- 






- 


- 


11 














12 






- 






- 






- 










- 






- 






- 






- 






- 


- 


12 














13 


i 


\ 


- 


i 


\ 


- 


\ 


1 


- 


1 


\ 


T 


- 


\ 


\ 


- 


T 


- 


i| 




- 


\ 


\ 


- 


- 


13 


f 


T 


Power Supply Current 




16 


- 


- 


- 


30 


- 


- 


mAdc 


- 


- 


- 


30 


- 


- 


mAdc 


- 


6,7,14,15 


- 


- 


- 


16 


8 


Drain 

















































o 

CO 
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to 

00 
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"O 
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Q. 



*IA is applied to pin under test - V n a »d g»d are applied to inputs in accordance with truth table for "on" condition of pin under test (1 test for each output). 
*VcEX is applied to pin under test - V n and S n ^ ar e applied to inputs in accordance with truth table for "off" conditions of pin under test (9 tests for each output). 
Other pins not listed are left open. 



